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Letter of Transmission 


Dr. WILLARD ROUSE JILLSON, 


Director and State Geologist, 
The Kentucky Geological Survey, 


Frankfort, Kentucky. 
Dear Sir: 


Permit me to transmit herewith my manuscript and illus- 
trations of a report on the ‘‘Geography of the Kentucky 
Knobs.”’ 


This bulletin is the result of three years of geologic and 
geographic work in the Knobs and other physiographyic divisions 
of Kentucky. Intensive field investigations were carried on for 
the Kentucky Geological Survey during 1922 and 1923. 
Photographs, with but few exceptions, were taken by the author. 


Throughout this report the author has described the natural 
resources of the Knobs. The development, both present and 
future, of these natural resources is discussed fully. The in- 
fluence of geology and geography upon life, industry, and com- 
merce has been emphasized. 


The ‘‘Geography of the Kentucky Knobs,’’ has been writ- 
ten so that it can be of value to all those interested in the de- 
velopment of Kentucky. It also can be used as a textbook, or for 
collateral reading in the public schools, especially of the Knob 
counties. The youth of Kentucky should know of the oppor- 
tunities afforded them in their own home regions. 


The author acknowledges the helpful co-operation of Dr. 
W. R. Jillson, Director and State Geologist of the Kentucky 
Geological Survey. Mrs. Mavis Reynolds Burroughs rendered 
valuable aid in the preparation of the manuscript, and in ex- 
ploring and surveying the Indian Fort. Professor Samuel May- 
field gave assistance in exploring the Fort. Citizens of Kentucky 
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who cooperated in any way are given credit at the appropriate 


places in the report. 
It is the author’s sincere desire_that this bulletin may be of 


value, economically and socially, to the people of the Knobs and 
to the State. : 


Respectfully submitted, 
WILBUR GREELEY BURROUGHS, 


Assistant Geologist. 


Berea, Kentucky, 
Julyeo, 1923. 
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GEOGRAPHY OF THE KENTUCKY 
KNOBS 


CHAPTER I. 
GEOGRAPHIC CONDITIONS 


Kentucky is divided into seven physiographic regions the 
names and positions of which are as follows: 


1. The Bluegrass—central northern. 

2. The Knobs—central crescentie. 

The Kentucky Mountains—eastern. 

The Mississippian Plateau—central and southern. 
The Western Coal Field—western northern. 
The Jackson Purchase—southwestern. 

The Ohio River Lowlands. 


POP 


THE KNoBs 


SpPAcE RELATIONSHIP 


The Knobs of Kentucky are a belt of conical hills and de- 
tached ridges* with a narrow strip of rolling land forming 
their inner margin, which extend in the form of a horseshoe 
from Vanceburg on the Ohio River in Lewis County south and 
southwestward through the counties of Fleming, Rowan, Bath, 
Montgomery, Clark, Powell, Estill, Madison, Rockcastle, Gar- 
rard, and west and north through Lincoln, Boyle, Marion, Nel- 
son, Bullitt, Jefferson, ending in the northern portion of Old- 
ham County. The total distance is approximately 233 miles. 
The distance between the most northerly ends of the Knob Belt 
in Lewis and Oldham counties is about 103 miles. The total area 
of the Knobs proper is approximately 2,218 square miles. Esti- 
mater vary, depending upon the distance the Knobs are con- 
sidered to extend in to the Mississippian and Pennsylvanian Sys- 
tems of the physiographi¢ divisions bordering the Knob belt. 
The latitude, longitude and elevation above sea level for points 
throughout the Knobs are given in Tables Nos. 1 and 2. 


*Because of their individual rugged figure these hills are frequently 
referred to as ‘‘mountains.”’ 
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Within the horseshoe formed by the Knobs lies the Blue- 
grass; outside of the curve on the east the Knobs, in places, meet 
the ‘‘Mountains’’ of Eastern Kentucky; on the northeast, south 
and west they grade into the Mississippian Plateau; along the 
northern extremities Quaternary and Recent deposits form a 
narrow strip between the Knobs and the Ohio River. 

Adjacent to the Knob Belt, in the counties of Casey, Taylor, 
Larue and Hardin, there have been exposed along a few stream 
valleys narrow strips of the same formations as those compos- 
ing the main Knob area. But these outcrops are comparatively 
limited, they are not bounded by the Bluegrass, and therefore 
cannot be included in the typical Knob Region of Kentucky. 
Still further south, rivers have exposed similar strata in the 
counties of Pulaski, Russell, Wayne, Clinton, Cumberland, 
Monroe, Allen and Barren, but for the reasons stated, these 
counties also do not form part of the true Knobs. Silurian 
strata occur at the surface in Trimble County and stretch a 
short distance into Carroll: County; and small areas of the 
Silurian extend from the main Knob Belt into a few of the 
bordering Bluegrass counties, but these districts do not include 
the other Knob formations and hence are not counted as Knob 
territory. 


The counties through which the Knob Belt proper passes 
are not entirely Knob land. They also include other physio- 
graphic divisions, as is shown on the accompanying geologic 
map, Plate II. The Knobs are made accessible by railroads and 
the Ohio and Kentucky rivers which are navigable. 


PHYSIOGRAPHY 


The Knobs are drained by several large river systems. The 
Ohio River which is separated from the northern ends of the 
Knobs by a narrow strip of Quaternary and Recent deposits as 
shown in Plate III, forms the base-level into which the larger 
rivers of the Knobs flow. South of Vanceburg on the Ohio 
River, Lewis County, occurs a divide extending northwest- 
southeast that separates the northward drainage, such as Salt 
Lick which flows directly into the Ohio River, from streams 
emptying into the Licking River. The Licking, which heads 
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4 GEOGRAPHY OF THE KENTUCKY KNOBS 


in the Eastern Kentucky Mountains, flows northwestward and 
empties into the Ohio at Covington. It passes through the 
Knobs where the boundaries of Rowan, Fleming and Bath join. 
The southern side of the Licking drainage area in the Knobs, 
occurs in Montgomery County. Beyond this divide to the south 
the Kentucky River drainage system begins and extends until 
the watershed between the Kentucky and Salt Rivers is reached 
in Boyle and Casey counties. The Kentucky River rises in 
the Mountains of Eastern Kentucky and cuts the Knobs in the 
vicinity of Irvine, Estill County, Plate IV, in a meandering 
northwesterly direction, continuing across the Bluegrass to 
empty into the Ohio River at Carrollton, Carroll County. The 
Red River empties into the Kentucky River a short distance 
before the latter stream leaves the Knobs for the Bluegrass. 
The Dix River and its tributaries erode the Knobs in Garrard, 
Lincoln and Boyle counties; and flowing northward empties 
into the Kentucky River near High Bridge. On the western 
side of the Knob Belt, Rolling Fork fiows northwest from the 
southern Knobs and empties into Salt River near where the 
eounties of Larue, Nelson and Hardin meet. These rivers and 
their tributaries form the drainage system of the southwestern 
and western Knobs. Salt River enters the Ohio River at West 
Point, Bullitt County. North of this drainage basin, in north- 
ern Jefferson and Oldham counties the smaller streams flow 
directly into the Ohio River. 

The creeks in the rougher knobs, especially, rise at a com- 
paratively high elevation and rapidly descend until the larger 
rivers, such as the Kentucky, are reached. In the knobs the 
erecks carve deep, narrow valleys. Since these streams are 
deepening their channels they do not have extensive bottom 
land along their courses in the rougher areas. 

Rivers have strikingly affected the development of the 
Knobs, Mountains and Plateaus of Kentucky by eroding gate- 
ways through the otherwise almost impassible barrier of the 
escarpment which the Cumberland Plateau presents to the Blue- 
grass. Railroads have entered by these gaps and following the 
river valleys have penetrated and opened up the mountains, 
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The railroad leading from Irvine to Beattyville is laid along 
the narrow flood plain of the Kentucky River which it follows 
in all of its meanders. Passes have also been formed by streams 
lowering the knobs as at Boone’s Gap, Plate V. The people 


PLATE, Ill. THE NORTHWESTERN EDGE OF THE KNOBS. 
Looking northward near the boundary of Jefferson and Oldham coun- 
ties. Knob Jand is seen on the right sloping down to the plain of Recent 
deposits which border the Ohio River. 


of eastern Kentucky owe a debt of gratitude to the rivers, with- 
out which the railroads could not have passed through the Knobs 
into the Mountains, bringing prosperity to the owners of timber 
and coal land. 

The valleys between the knobs are utilized to shorten rail- 
road lines. The Louisville & Nashville Railroad passes from 
Jefferson to Bullitt County between the knobs of South Park 
Hill and Norton Hill and the high land te the west, thereby 
saving several miles. Further south, the railroad goes through 
a narrow gorge cut between Coleman Knob and MacDonald 
Knob, Bullitt County. 

In the Knobs, the Kentucky River, due to a system of dams 
and locks, is navigable to Beattyville and a short distance be- 
yond. The Ohio River affords an opportunity for transportation 
by water of products from the nearby Knobs. 

The valleys and divides of the smaller streams in the Knobs 
control the location of wagon roads; and in the wilder, rougher 
sections the trails follow the edges of the creeks and in places 
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wind along the stream bed itself. Streams serve as water power 
for small grist and sawmills. They are used for drinking pur- 
poses by both man and animal. 

Towns have been built upon river terraces and flood plains. 
Irvine, Estill County, is situated upon a terrace formed by the 


PLATE IV. THE KENTUCKY RIVER CUTTING THROUGH THE 
KNOBS. 


View at Irvine, Estill County, looking eastward, upstream. The 
Pee oret cee oe terraces seen on the right. Irvine is situated on 
Kentucky River. Clay City, Powell County, is located on the 
floodplain of the Red River. Vanceburg, Lewis County, is on 
the south shore of the Ohio River. Louisville, which spreads 
over onto Knob formations, is at the Falls of the Ohio. 

Rivers, as shown on the geological map of Kentucky, are 
often used as boundaries between Knob counties. Near the 
region under discussion, the north shore of the Ohio River is 
the dividing line between Ohio and Kentucky. 

The topography of the Knobs which are adjacent to the 
Bluegrass, is that of gently sloping hills and ridges with flat 
bottom land one-quarter of a mile wide and more, bordering the 
larger creeks. Here and there the remnants of the original 
Lexington peneplain still stand as flat table land 75 to 100 feet 
above the surrounding valleys. They afford ideal locations for 
towns due to their level surface, good drainage and beautiful 
outlook. Berea, Madison County, is built on such a ridge. 
These tablelands, however, are being rapidly eroded away by 
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streams and surface wash which easily cut into the shale forma- 
tions of which they are composed. 


The comparatively level Knob land, away from the Blue- 


grass, changes into hilly and mountainous topography, the shape 


PLATE V. MONUMENT MARKING THE DANIEL BOONE TRAIL, 
BOONE’S GAP, 


The Wilderness Roac also passed across the Knobs at this point. 


of many of these hills giving this physiographic division its 
name of Knobs. These knobs often rise impressively above their 
foothills and finally merge into the mountain and plateau areas 
from which they have been detached by erosion. The more 
isolated. knobs rise above a more or less gently dissected topog- 
raphy; but as the mountain and plateau regions are approached 
the knobs cluster closer together. In the more rugged sections, 
such as in southeastern Madison County, the valleys become 
narrow and steeply V-shaped. The roads disappear into trails 
that follow the creeks. On either side of the path the knobs 
tower to mountainous proportions. 


The heights of several knobs in various counties, above 
their adjacent valleys, are shown in the following table: 
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Hlevation Above Sea Level Hoisbrrabors 
County Base of Knob. | Top of Knob. | Adjacent Valley 
Ft. Ft. Ft. 
| | 
Bulittwe ee 480 | 740 | 260 
520 | 800 | 280 
Boylecxee ae 1,000 1,050 50 
| 1,000 1,300 | 300 
| | 
Watilieoeetne vere. | 700 800 100 
| 600 | 1,100 500 
600 | 1,400 800 
| 600 | 1,500 | 900 
@arrarde@ees 1,000 | 1,300 | 300 
| 
Jeiersong. cesses | 460 | 520 60 
| 500 | 620 | 120 
| 500 760 | 260 
500 | 820 | 320 
TinColpe | 900 1,100 | 200 
| 900 | 1,200 | 300 
NMadisonte ste | 950 | 1,050 | 100 
1,000 1,500 | 500 
1,000 | 1,650 | 650 
| | 
Montgomery ........ | 900 | 1,100 | 200 
| 900 | 1,400 500 
| | 
Powell eee | 700 1,300 | 600 
| 700 | 1,400 | 700 
| 
Rockeastle ........... | 1,000 | 1,100 | 100 
| 1,100 1,575 | 475 
| | 


This table giving the heights above their valleys of various 
knobs when used with the geologic map of Kentucky shows 
that the knobs are higher where they are near the Penn- 
sylvanian rock formations. Thus in Estill, Madison, Powell, 
Rockeastle and other counties where the knobs are nearest to 
the Pennsylvanian strata, they rise to the greatest heights above 
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their valleys, as shown in Plate VI. Where miles of Missis- 
sippian formations intervene between the Pennsylvanian. and 
the knobs, the streams’ gradients are much more gentle and the 


PLATE VI. RUGGED KNOB TOPOGRAPHY. 
View from the summit of Bear Mcuntain, Madison County, looking 


north. The second mountain on the right is West Pinnacle, an extension 
of Indian Fort Mountain. The l=vel surface of the Lexington peneplain 
is seen in the distance. 

knobs between become iower, as in the southern and western 


portions of the Knob Belt, Plate VII. 


The northeastward and northward facing margin of the 
Knobs on the side away from the Bluegrass from Bullitt to 
Rockeastle County is known as Muldraugh’s Hill. The west- 
ward fronting margin on the side away from the Bluegrass 
from Rockeastle County to the Ohio River, which borders Lewis 


PLATE VII. THE SOUTHERN KNOBS. 
Boyle County, looking south, 
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County, is the Coal Measure Escarpment, except where a belt 
of Mississippian strata intervene as in Lewis and Rowan coun- 
ties. The valley floors from which the Knobs rise, are lowest 
near the Ohio River which forms the base-level for the Knob 
belt. The history of the formation of the Knob topography is 
given in this report under Historical Geology. 

The Knobs that are composed of Waverly sandstone and 
‘shale are conical in form; those capped by Mississippian lime- 
i stone or Pottsville conglomerate, have flat tops rimmed by per: 
: pendicular cliffs, 50 to 200 feet high. These level summits may 
‘afford good farm land. In prehistoric times they were used, 
iin some places, by the Mound Builders as forts. Indian Fort 
‘near Berea, Madison County, is considered the largest strong- 
‘hold of its kind in Kentucky. 


CHAPTER II 
GEOLOGY 


The Knobs are made up of rock formations extending in 
age from the base of the Silurian into the Mississippian, and 
in places into the Pottsville of the Pennsylvanian System. 


Geologic History. The geologic history of the Knobs Belt 
is shown by the character and position of the rock formations 
which are given in the accompanying geological column. 

Beginning at the close of the Oswegan stage of the Silurian 
System, earth movements caused the strata to emerge from 
the sea, which then covered this portion of the United States, 
in a low anticline. (Ref. 82:54). Due to this and subsequent 
crustal movements, a long fold was formed which is now called 
the Cincinnati Arch or Anticline. The axis of this Arch ex- 
tends from the State of Ohio across the Ohio River into Ken- 
tucky at Point Pleasant, about 20 miles upstream from Cin- 
cinnati. Continued southward, the axis passes near Lexington 
and domes upward to its highest point in Jessamine County, 
forming what is called the Jessamine Done. From there it 
pitches southwest, passing through the eastern part of Monroe 
County into Tennessee. Near the Kentucky-Tennessee boundary 
the Arch bows up into the Rutherford Dome of Tennessee. 


Between the time of the birth of the Cincinnati Arch and 
the next submergence in the Middle Devonian age, the Arch 
was widely truncated by erosion. ‘‘The evidence of this,’’ 
states A. M. Miller (Ref. 82:54), ‘‘lies in the dropping out in 
descending order of the members of the middle and lower por- 
tions of the Silurian formations as the axis of the Arch is 
approached, and in the absence from any portion of Kentucky 
of the late Silurian and early Devonian strata.’’ 

Resting upon the Niagaran of the Silurian, except in cer- 
tain places in the southern Knobs, are strata of the Middle 
Devonian, showing that a great unconformity here occurs be- 
tween the Silurian and Devonian. 
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In the knobs of Marion, Boyle, and Lincoln counties, 
throughout a strip across the axis of the Cincinnati Anticline 
of about 40 miles in width (Ref. 82:249), the Middle Devonian 
and older strata through all of the Silurian are generally absent, 
and the Ohio shale of the Upper Devonian rests unconformably 
upon the Ordovician. Patches of Onondaga limestone may occur 
here and there in the area, but this unconformity should he 
borne in mind by those locating places to drill for oil. In 
Upper Devonian times the sea covered the Knobs and other 
regions and the Ohio black shale was laid down. Land condi- 
tions occurred at the end of the Devonian and erosion took 
place. The seas then came over the land and Mississippian 
strata were deposited unconformably- upon the Devonian. Oc- 
casionally during the Mississippian Period the strata would 
emerge from the sea, erosion take place, and the sea again 
sweep over the land upon which strata would be laid down 
unconformably. The Bedford-Berea formations of the Missis- 
sippian thin out in Estill County and the Sunbury shale, if 
Eresent, comes down unconformably upon the Ohio shale. The 
Ohio and Sunbury black shales are then called the Ohio shale, 
Other disconformities found in the Mississippian oceur between 
the Sunbury-Cuyahoga, Waverly-St. Louis, St. Louis-Ste. Gene- 
vieve, and numerous disconformities in the Chester. 


At the close of the Mississippian the sea withdrew from a 
large part of the eastern interior. The sediments were exposed 
as dry land and erosion commenced. In Kentucky the strata 
near the crest of the Cincinnati arch were worn away first. 
This beveling of the Mississippian strata caused the various 
formations to outcrop in belts. Deep channels were worn in 
the surficial Mississippian rocks. In some localities softer shales 
and limestones overlying the Mammoth Cave limestone were 
entirely eroded and the Mammoth Cave limestone itself cut into. 

When the Pennsylvanian Period commenced the advancing 
waters moving slowly westward from a region to the east of 
Kentucky, encountered a much eroded land surface. Upon this 
uneven surface were laid down sands and gravels that became 
the basal sandstone and conglomerate of the Pottsville forma- 
tion, Pennsylvanian System. The Pottsville varies greatly in 


GEOLOGY 13 


thickness due to irregularity of the surface of the underlying 
Mississippian formations, unequal rates and length of deposi- 
tion, and position relative to the shore line or river bank, These 
Pennsylvanian rocks were deposited, at least in certain regions, 
entirely across Kentucky. A great unconformity thus exists 
between the Mississippian and Pennsylvanian Systems. 

With the continuance of the Pennsylvanian Period exten- 
sive swampy areas came into existence and coal in commercial 
quantities began to be formed. Occasionally deeper water cov- 
ered the land and shale and sandstone were formed. At the 
close of the Pennsylvanian, the State of Keutucky was elevated 
never again to be completely covered by the sea. 

The enormous period of time that has elapsed since the 
close of the Pennsylvanian has permitted extensive erosion to 
take place, especially along the higher portions of the Cincin- 
nati Arch on the Jessamine Dome. The result has been that 
the younger formations have been entirely worn away, expos- 
ing the underlying Ordovician strata and thereby forming the 
celebrated Bluegrass region of Kentucky. The younger forma- 
tions are being eroded away in a circle from the center, thus 
ever widening the area of Ordovician surface rock. The rather 
uniformly even sky-line in any given region of the higher knobs 
and the adjacent Cumberland Plateau, has suggested to some 
geologists that a peneplain existed during Cretaceous times, at 
the elevation of the tops of the higher knobs, and ‘‘mountains’’ 
of the Cumberland Plateau whose maturely eroded surface 
forms the Eastern Kentucky Mountains. Other geologists be- 
lieve this even sky-line to be the result of rather equal resist- 
ance to erosion, and of the structure of the underlying strata 
(Ref. 15; 82:195). 

By Tertiary times, due to stream erosion, a base-level con- 
dition, now called the Lexington peneplain, had been attained 
over the Bluegrass and adjacent Knob Belt. The elevation 
of its surface, in general, is about 500 feet lower than the plateau 
level of Eastern Kentucky. Since the formation of the pene- 
plain, at least two distinct periods of uplift and erosion have 
occurred, as shown by river terraces above the flood-plains of 
the streams. At present, as in the past, the ‘‘mountains’’ and 
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plateaus are being worn away and the Knob Belt follows the 
retreating highlands. On the side toward the Bluegrass the 
Knob Belt itself is being obliterated. The Eastern and Western 
Coal Fields of Kentucky owe their existence to their position 
down’ on the flanks of the Cincinnati Anticline where they have 
not been eroded so rapidly as have the formations at, or nearer 
the crest of the Arch. These two coal fields, and hence the Ap- 
palachian and Eastern Interior Coal Fields of which they re- 
spectively form parts were once connected, at least in certain 
portions of Kentucky.* 

Due to the erosion of the Cincinnati Arch described above, 
the position of the outcrops of the formations in the Knobs at 
present are as follows: The level or rolling inner border next 
to the Bluegrass, is composed of Niagaran limestone and shales 
of the Silurian System, and Middle Devonian limestone, except 
for comparatively short distances in the southern Knobs, where 
they are absent. Next outward comes the Ohio black shale of 
the Upper Devonian, forming the floor upon which the majority 
of the knobs rest. The lower knobs themselves consist of Ohio 
shale, and Waverly shale, sandstone, and sometimes a heavy 
limestone. Overlying the Waverly in the higher knobs is the 
Mammoth Cave limestone, and the Chester formations, both 
of Mississippian age, sometimes capped by Pottsville conglom- 
erate, sandstone and shale with occasionally one coal seam about 
1 to 214 feet thick. The basal Pottsville conglomerate is not 
everywhere present, sandstone taking its place. 

The age and kind of rock formation that caps a knob re- 
sults from the amount of erosion that has taken place. The 
smaller knobs rise only into the Ohio shale or lower portion of 
the Waverly. The mountainous knobs may still be topped with 
150 feet or more of Pottsville formations carrying a seam of 
coal. 


~ STRATIGRAPHY 


The formations occurring in the Knobs, starting with the 
Silurian and considered in ascending geologic order are here 
* A Pottsville Filled Channel in the Mississippian,” W. G. Burroughs: 


Kentucky Geological Survey, Series VI, Volume 10, pages 115-127, map, 2 
sections, 1923, ¥ : 
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given. The thickness of the strata varies considerably in differ- 
ent regions. In some portions of the Knob Belt certain strata 
may be missing as previously explained. 
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GEOLOGY a1 
SILURIAN System 

Niagaran Series. Geologically the oldest and lowest forma- 
tions of the Knobs belong to the Silurian System. Only the 
Niagaran Series is present. ‘‘The lower part of the Upper 
Oswegan,”’ states A. M. Miller (Ref. 82:54), ‘‘ (unless ultimately 
the upper part of the Richmond and the whole of the Brassfield 
Shall be placed in it) and the upper, Cayagan Divisions, are 
wanting.’” The total maximum thickness is about 320 feet. 

Brief descriptions of each of the stages of the Niagaran are 
as follows: 

The Brassfield Sub-Stage is made up of a magnesian lime- 
stone of a somewhat reddish sandy appearance. In thickness 
it varies from 0 to 20 feet. On the western side of the Knob 
Belt it is thinner than on the eastern side. In Bath County, 
near Olympia, on Rose Run the Brassfield limestone contains 
an oolitic hematite called ‘‘flaxseed’’ iron ore. The character- 
istic fossils are given in the geologic column. 


The Osgood Stage as defined by Charles Butts(Ref. 11:77) 
includes the beds between the Brassfield limestone below and the 
Laurel dolomite above. Thus the Indian Fields Stage of Foerste 
would form at least a part of the lower portion of the Osgood. 
This Indian Fields Stage has been identified on the eastern side 
of the Cincinnati Arch. It consists of two sub-stages. Th» 
Plum Creek sub-stage is made up of bluish gray shale and thin- 
bedded limestone layers from 0 to five feet thick. The Oldhani 
sub-stage includes thin bedded magnesium limestone. inte-- 
bedded with shale, the total thickness varying from 0 to 15 feet. 
The Osgood above the Indian Fields formation consists of 
Lulbegrud shale, 0 to 15 feet in thickness, the Waco sub-stage 
made up of magnesian limestone and shale 0 to 10 feet thick, 
and the Estill shale from 0 to 100 feet thick. The Estill on the 
east side of the Arch is the top formation of the Niagaran, the 
Middle Devonian having been laid down unconformably upon it. 


The Laurel dolomitie limestone varying in thickness from 
0 to 40 feet, occurs on the west side of the Cincinnati Arch. In 
places it is used as a building stone. Next above comes the 
Waldron shale which is from 0 to 15 feet thick. 


“ 
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The Louisville sub-stage which forms the top of the Silurian 
in northwestern Kentucky, consists of a fine grained, thick 
bedded, magnesian limestone with a maximum thickness of about 
100 feet. It is separated from the underlying Waldron shale 
by a disconformity. 


PLATE VIII. SILURIAN AND DEVONIAN FORMATIONS. 
Hstill shale, Onondaga limestone, and Ohio shale exposed in cut of the 


Louisville & Nashville Railroad in the western part of Irvine, Estill 
County. The lighter colored bands and nodules in the Onondaga limestone 
are chert which is characteristic of this formation. The Onondaga lime- 
stone a few miles northeast of this outcrop forms the oil reservoir of the 
Irvine Oi: Pool, 

The outerop of the Silurian System in the Knobs of Ken- 
tucky extends on the eastern part of the Knob Belt from the 
Ohio River southward through the counties of Lewis, Mason, 
Fleming, Bath, Rowan, Montgomery, Clark, Powell, Estill, Mad- 
ison and into a part of Garrard and Lincoln. Continuing west- 
ward in the Knobs from eastern Lincoln to western Marion, 
it is practically absent for a distance of about 40 miles, the 
Devonian throughout most of this interval resting upon tke 


Ordovician. Northward from Marion County the Silurian out- 
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crops in the Knobs counties of Nelson, Bullitt, Jefferson, Oldham 
and stretches on through western Trimble. An outlier of 
Niagaran age occurs in Shelby County of the Bluegrass and is 
known as Jeptha Knobs. 

The strips of Knob territory formed by the Silurian are 
from zero to twenty miles in width. The topography is com- 
paratively level, the soils not especially good. The economic 
products consist of mineral water, salts as from Crab Orchard 
shales of Lincoln County, building stones and iron ore. 


DEVONIAN SYSTEM 

The Lower Devonian is missing in the Knobs of Kentucky. 
The Middle Devonian rests unconformably upon the Niagaran 
of the Silurian except in the southern Kuob area where the 
Middle Devonian and Silurian are usually absent. The Middle 
Devonian consists of the Onondaga and Hamilton limestones. 

The Onodaga is also known as the Columbus, Jeffersonville 
and Boyle formation. It is a massive, gray, cherty, magnesian 
limestone having a maximum thickness of from 0 to 385 feet. 
A typical outcrop is shown in Plate VIII. It is sometimes 
quite porous and when thus occurring under sufficient cover, 
serves as a reservoir for oil and gas as in the Irvine and a num- 
ber of other oil fields. Indeed this limestone is the greatest 
cil horizon in Kentucky. The Onondaga has been changed by 
replacement into oolitic siderite which on weathering, has 
changed into limonite near Preston Station, Bath County. This 
limestone apparently is the only one of Devonian age on the 
east side of the Cincinnati anticline where it rests on the Estill 
shale of the Niagaran. But where the southern Knobs cross 
the Arch, the Onondaga is often absent. Patches of Onondaga 
are found in Taylor, Adair and Puiaski counties outside the 
Knob area. It extends along the western Knobs as far north as 
Oldham County and is the chief formation that causes the falls 
of the Ohio at Louisville. A portage in the earlier days of Ken- 
tucky around these rapids gave the initial start to the city of 
Louisville. 

Overlying the Onondaga, but only on the west side of the 
Cincinnati Arch, occurs the Hamilton, also known as the Del- 
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aware and Sellersburg limestone of the Middle Devonian. In 
thickness it varies from 0 to 24 feet. The lower part, called by 
Charles Butts the Silver Creek, is a thick bedded, aluminous, 
maguesian limestone from which was made the natural cement 
known as ‘‘Louisville cement.’’ The upper portion of the Ham- 
ilton is a erynoidal limestone, known as the Beechwood. 


Shay A 


PLATE IX. BEREA SANDSTONE. 
Note the ripple marks here about four inches wide, which are char- 


Rock, Vaneebunt, looking weatwark, “Ehoto by Chas, Betis, 

The Upper Devonian, Genesee Stage, is made up of the 
Ohio black shale known in certain localities as the New Albany 
and Chattanooga. It is a black, carbonaceous, fissile shale. Ti 
rests unconformably upon the underlying formations. Prot. 
A. M. Miller already has written regarding this unconformity 
in the southern portion of the outerop (Ref. 82:249): ‘‘Ths 
belt in Southern Kentucky along the crest of the Cincinnati 
Anticline, where the Silurian is commonly absent, is about forty 
miles wide. Along this belt the Ohio black shale nearly every- 
where rests directly upon the Ordovician (Richmond or Mays- 
ville beds.) Within this belt there are many localities where 
this phenomenon may be observed, for instance in the upper 
Salt River drainage of Marion and Boyle counties, the upper 
Dix and Green River drainage of Lincoln and Casey counties 
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and in Russell, Cumberland and Monroe counties along the Cum- 
berland River south of the mouth of Cub Creek. Generally 
along the plane of contact in this region there are a few inches 
of sand or clay, often phosphatic, intervening between the 
Ordovician limestone and the Devonian shale. Sometimes, how- 
ever, the shale rests directly on the limestone, and, where the 
latter is fossiliferous, may have on its under side impressions 
of Ordovician fossils.’’ The Ohio shale decreases in thickness 
from about 245 feet in the northern part of the Knobs to some- 
what less than 25 feet in the southern part of the state. 

The Ohio shale outcrops in the typical Knob counties in a 
belt separated from the Bluegrass by the Silurian formations, 
where present. The topography is made up of low knobs with 
flat stretches between, which act as foothills to the knobs proper. 
In the rougher Knob area the Ohio shale forms the bottoms of 
the larger valleys, and the base on which the Mississippian 
Knobstone formations and Pennsylvanian Pottsville rest. 

The oily matter which the Ohio and Sunbury shales contain, 
has led some to believe that oil can be economically distilled 
from these formations. This subject of oil shale will be dis- 
cussed later in this Report. The Ohio shale also contains iron 
pyrites scattered through it. Due to this mineral and other 
substances, mineral water often issues from along the outerop 
of this formation. The soil formed from the Ohio shale is 
naturally not very productive but can be built up by proper 
methods of agriculture into excellent farming land. 


MISSISSIPPIAN SYSTEM 

The Mississippian System is separated from the underly- 
ing Devonian by an unconformity. 

Waverly Series. The Bedford Formation of the Kinder- 
hook Stage, is the lowest strata of the Waverly series. It is 
chiefly a soft, greenish or bluish shale whose maximum thick- 
ness in Lewis County is about 95 feet, but southward thins, duc 
to lack of deposition, until it disappears in Estill County. 

The Berea sandstone rests unconformably upon the Bedford 
formation. It is a thick bedded, fine grained, gray sandstone 
containing even ripple markings which help to identify it in 
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northeastern Kentucky. Where the Berea has sufficient cover, 
it is an important source of oil and gas in certain sections of 
Ohio, Pennsylvania, West Virginia and northeastern Kentucky. 
Excellent grindstones and building stones are made from it in 
Ohio. At Vanceburg, Kentucky, where it is 22 feet thick, the 
Berea has been quarried for building stone. Southward it dis- 
appears along with the Bedford in Estill County. 

The Sunbury, the top formation of the Kinderhook Stage, 
is a black, fissile, carbonaceous shale which at Vaneceburg has 
a thickness of about 16 feet. In the northern part of the Knobs 
it is separated from the Ohio shale by the Bedford-Berea forma- 
tions. At Irvine, Estill County, the Sunbury is about three 
feet thick and is separated from the Ohio shale by only 18 inches 
of gray clay, or shale, which represents the Bedford. Here the 
Ohio shale is about 95 feet thick. Southward from Irvine the 
Sunbury has not been definitely recognized as a separate unit. 


In northern Lewis County the total thickness of the Sun- 
bury and Ohio shales is about 261 feet. With the disappearance 
of the Bedford-Berea formations the Sunbury and Ohio shales 
come together. At Junction City, Boyle County, their combined 
thickness is 40 feet and this thinning continues southward. The 
black shale through the counties south and west of the Blue- 
grass to Louisville, according to Butts, is mainly a thin exten- 
tion of the Ohio shale, although it may include a very thin rep- 
resentative of the Sunbury at the top. 

The Cuyahoga and Logan Stages of the Waverly are the 
next two formations in ascending geologic order which go to 
make up the Knobs. Each is divided into several sub-stages 
which are shown in the geologic column. The Cuyahoga and 
Logan formations are classed by Butts as the New Providence 
group. The strata included by Miller in the formations are 
somewhat different from those given by Butts. The Cuyahoga 
which forms the lower portion consists predominately of soft, 
grayish green shale with sometimes a concretionary bed of lime 
and iron earbonate about eight inches thick. Thin bedded, 
caleareous layers occur. Spherical concretions composed of iron 
and lime carbonate are prevalent in this soft shale of the Cuya- 
hoga. Phosphatic nodules are found in certain localities. A 
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sandstone, known as the Buena Vista, which has been quarried 
for building stone, makes its southern appearance in the Cuya- 
hoga in the vicinity of Stanton, Powell County, where it is 
separated from the Sunbury by five feet of shale (Ref. 12:42). 
Northward this formation becomes thicker. At the base of the 
Buena Vista is an even-bedded, bluish-gray sandstone, 216 to 
314 feet thick, known as the ‘‘City Ledge.’’ It is of uniform 
grain, medium hardness and is quarried and dressed easily. 
Thus the Lewis and Rowan County building stone is a part of 
the Cuyahoga. The Logan division consists predominately of 
thin, shelly, gray sandstone with gray shale. A reddish clay 
shale, eight feet thick, occurs in certain localities. 

The New Providence rocks of Butts extend from Jefferson 
County, Kentucky, southward and then northward around the 
Knobs through Lewis county. They also occur elsewhere in 
Kentucky. In Jefferson County the New Providence forma- 
tions are 150 to 160 feet thick; near Lebanon, Marion County, 
258 feet ; King’s Mountain, Lincoln County, about 300 feet ; near 
Berea, Madison County, 400 feet; Lewis County, 600 feet (Ref. 
12 47, 49). 

The economic products are the Buena Vista building stone 
already mentioned and the soft New Providence shale of the 
Cuyahoga which makes excellent bricks, and is used for that 
purpose in various places. Outside of the Knobs in Wayne 
County the Beaver Creek oil ‘‘sand’’ and in eastern Kentucky 
the Big Injun and Wier oil sands also belong to the New Proyi- 
dence group. 

The Warsaw, where it occurs in the Knobs, forms the top 
portion of the Waverly. It is composed of limestone, shale and 
sandstone which change in proportion and character, sometimes 
within short distances. In Rockeastle County the Wildie sand- 
stone, known as the ‘‘ Rockcastle freestone,’’ belongs to the War- 
saw. This excellent building stone is thick bedded, fine-grained, 
bluish-gray and of medium hardness. (Ref. 12:103). It ex- 
tends from about three miles northeast of Mount Vernon to a 
point between Owsley Branch and Irvine where it ceases. Its 
entire known extent in a northeast-southwest direction is about 
16 to 20 miles. It is of commercial thickness for only a com- 
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paratively short distance. A glauconite green shale up to 18 
inches thick occurs below the Wildie sandstone. The top of the 
Warsaw near Berea, Madison County, consists of a thick bedded, 
yellow, impure limestone upon which the St. Louis limestone 
rests unconformably. A notable feature of the Warsaw at 
various places is the round quartz geodes which it contains. 
The Warsaw extends along the Muldraugh Hill through Hardin 
and uarue to Taylor, Casey and Lincoln counties and south- 
ward. In the Knobs it then extends northward until it thins 
out between southeastern Madison County and Irvine, Estill 
County. The Whrsaw varies in thickness from about 240 feet 
in Hardin County to zero some distance scuth of Irvine. On 
Owsley Branch in western Jackson County, it is 18 feet thick. 

An interesting outlier of Waverly occurs in Burdett’s Knob 
near Bryantsville, Garrard County. A small remnant of Waverly 
occurs on the top of the Knob. This indicates that the Waverly 
once extended over the Jessamine Dome, which is the highest 
part of the Cincinnati Arch. 

The soils derived from the Warsaw limestone produce mod- 
erately good farming land, but due to deficiency in phosphates, 
they are greatly inferior to the phosphatic limestone soils of the 
Bluegrass. 

The Mammoth Cave Series. The bottom portion of the 
Mammoth Cave series consists of the St. Louis formation which 
les unconformably upon the Waverly. The St. Louis is chiefly 
a moderately thick bedded, fine grained, dark gray to black lime- 
stone; but blue and gray layers oceur. The basal beds of the St. 
Louis, 13 to 18 feet in total thickness, are argillaceous, thick 
bedded limestone. They weather to clay. <A distinguishing 
mark of the St. Louis is the quantity of irregular surfaced, flat- 
tish pieces of chert it contains. Abundant chert debris is seen 
along the weathered outcrop. The St. Louis is non-oolitic. Thus 
it differs strikingly from the overlying oolitic Ste. Genevieve. 
The St. Louis starts in Meade County at the Ohio River and 
stretches through Hardin, Larue, eastern Hart, northern Bar- 
ren, eastern Warren and Simpson counties. Its eastern outerop 
is a rather narrow belt which extends through Clinton, Wayne, 
Pulaski (east of Fishing Creek), and Rockeastle counties. 
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Northeast of Rockeastle County it oecurs near the tops of the 
higher knobs and thins out entirely not far northeast of French- 
burg, Menifee County. The average thickness in western Ken- 
tucky outside of the Knob Belt, is about 300 feet with a maxi- 
mum of 500 feet: in the eastern Knobs, Madison County, about 
55 feet; at Irvine, Estill County, 25 feet (Ref. 12 :125-127). 

The Ste. Genevieve* lies unconformably upon the St. Louis. 
A fine conglomerate layer a few inches thick is found in places 
in the basal portion of the Ste. Genevieve. Tiny quartz pebbles 
also occur scattered through the limestone in portions of the 
eastern Knobs. The Ste. Genevieve is a gray, generally oolitic, 
thick bedded limestone, interbedded with non-oolitic limestone 
layers. The thicker layers of the Ste. Genevieve weather a dis- 
tinetive white color. Thin layers occur in certain regions as 
near Berea. The Ste. Genevieve outcrops in a belt from the 
Ohio River in western Meade County southward to Tennessee; 
east of the Bluegrass in a narrow strip from Tennessee to the 
Ohio River. The towns of Monticello, Somerset and Mt. Vernon 
are along this outcrop. This limestone occurs near the tops of 
the higher knobs. Conspicuous cliffs are formed from it. The 
Ste. Genevieve proper as classified by Butts is 45 to 55 feet thick 
east of Berea, Madison County; at Irvine 20 to 25 feet; and con- 
tinues northward with about the same uniform thickness. 

The Mammoth Cave limestone is suitable for ballast, con- 
crete, road metal, and agricultural lime. The oolitic beds of the 
Ste. Genevieve where of great purity may be used for the man- 
ufacture of lime and cement, 

The Chester Series. The Chester series consists of sand- 
stones, shales and limestones. Parts of this series occur in the 
higher knobs. Sometimes, however, where due it is almost if not 
entirely lacking, having been eroded before deposition of the 
Pottsville, Pennsylvanian System. 

The light gray, generally thick bedded, oolitic limestone 
known as Gasper, outcrops along both the east and west sides of 
the Bluegrass, but the two belts are nowhere connected. The 
western belt extends from the Ohio River in western Meade 


*Charles Butts in the Mississippian Series of Eastern Ky. Ky. Geol, 
Surv., Ser. VI, Vol. 7, p. 137, states that EH. O. Ulrich “places the entire 
Ste. Genevieve in the Chester Group. This arrangement is opposed by 
Stuart Weller.” 


30 GEOGRAPHY OF THE KENTUCKY KNOBS 


County to central Warren, and is therefore west of the typical 
Knob area. (Ref. 12:159). In the eastern strip it forms the 
upper portions of some of the higher knobs. At Irvine it is 50 
feet thick; on Morris Mountain, Powell County, 40 feet; at Olive 
Hill, 45 feet. The Gasper at present is used for ballast and road 


PLATE IX-A. THE CLIFFS OF BASIN MOUNTAIN. 


View, looking eastward, shows the southeast end of the newly : dis- 
covered prehistoric fort, located in southeastern Madison County. The 
light gray Mississippian limestone at this part of the mountain is broken 
into two cliffs with a narrow terrace between. The Pottsville conglomerate 
overlies the limestone and forms a cliff which is continuous around the 
summit of the entire knob except where the ravine cuts back nearly to 
the ‘‘basin.’”’ Pilot Knob of Madison County is in the distance at the right, 
metal. It can be quarried and crushed for agricultural lime, 
and where very pure, it may be suitable for lime and cement 
manufacture. Some of the clay shales of the Chester in the 
Knobs might be utilized for brick. Outside of the Knobs the 
Cypress sandstone is in places quarried for its rock asphalt. 
The Goleonda, Glen Dean and Pennington formations, as de- 
scribed in the geologic column, are found near the tops of a few 


of the higher knobs in the southeastern part of the Knob Belt. 


PENNSYLVANIAN SYSTEM 
Th Pottsville Series hes uneonformably upon the Missis- 
sippian. In places it consists of the basal Rockecastle conglom- 
erate up to 65 feet thick, which in the Knobs, however, is rather 
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patchy. Shales and sandstones make up the remainder of this 
series as found in the Knobs. <A coal seam, 12 to 30 inches thick, 
occurs in a few of the eastern Knobs in the lower portion of the 
Pottsville above the Rockeastle conglomerate. It is of slight 
economic importance, however. The great majority of the knobs 
are too low to eatch this coal horizon. 


STRUCTURAL GEOLOGY 


The largest structure in the rock formation of the Knobs 
Region is the Cincinnati Anticline. 


Smaller structures that are important in determining the 
location of oil and gas fields in the Knobs are as follows: 


(1). The Irvine-Paint Creek-Warfield Fault and Anticline. 
This structure extends from near Irvine, Estill County, east to 
the Big Sandy River in Johnson County. (Ref. 54:40). South 
of and parallel to the main fault one-half to two miles distanz, 
usually occurs a secondary fault. The block of rock formations 
between these two faults dropped downward, the maximum 
throw of the fault being from 150 to 200 feet. South of the 
faults the rocks are folded into an anticline. Oil and gas have 
been discovered along this anticline and smaller structures asso- 
ciated with it. These pools are the Irvine, Station Camp, Ross 
Creek, Big Sinking, Ashley, Campton, Stillwater, Cannel City, 
Paint Creek, Laurel Creek and Inez. 


(2). The Joe Lick-Combs Mountain Fault. This structure 
usually consists of two parallel faults with a downfaulted block 
between. It has been traced from Garrard County through 
southeastern Madison County to Joe Lick Knob thence past 
Combs Mountain into Estill County where it joins the Irvine 
fault. On its south side the rock formations have been folded 
into an anticline in a similar manner to the Irvine-Paint Creek 
fault and fold. 


Smaller faults and folds occur in Estill and adjacent coun- 
ties and probably are related to the Irvine fault. Future oil 
development in these counties should be undertaken only after 
detailed study in the field of the structure encountered in these 
areas. 
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(3). The Kentucky River Fault. This large structure and 
its associated faults are normal faults which extend from near 
Burdett’s Knob, Garrard County, probably to Ragland, Bath 
County. The maximum throw is 350 feet, (Ref. 82:234), and 


PLATE X. PILOT KNOB, MADISON COUNTY. 


Bottom land in Ohio shale, Waverly formations forming knob slopes to 
the base of Mammoth Cave limestone which rises in perpendicular cliffs 
topped by Gasper limestone. 
occurs midway of the fault zone. For a part of the distance 
a secondary fault accompanies the main fault. Near the north- 
east end of the Kentucky River Fault proper, it is continued 
by another fault called the Jackson Ferry-Camargo Fault which 
has been traced from Jackson Ferry, Clark County, to Camargo, 
Montgomery County. (Ref. 82:235). The total length of the 
Kentucky River Fault and the Jackson Ferry-Camargo Fault 
is about 50 miles. The Ragland Oil Pool is believed to be a 
monoclinal fold which continues from the Camargo end of the 
fault. 


Numerous smaller folds oceur in the Knobs, and in some 
of them, as near Berea and in Rockeastle County just south of 
Boone’s Gap, oil and gas have accumulated. The drill alone can 


prove whether or not these structures contain petroleum in 
economic quantities. 
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Special physiographic features occurring in the Knobs are 
caves in the Mammoth Cave limestone and ‘‘rock houses,”’ 
formed especially in the sandstone and conglomerate near the 
tops of the knobs. In these lower portions the rock has been 
weathered away more rapidly than in the higher layers, thereby 
forming a recess in the face of the cliff. It was in such ‘‘roeck 
houses’’ that the author and party discovered the prehistoric 
graves described later in this report. Natural bridges occur 
in Knob counties, as at Natural Bridge Station, Powell County. 
The knobs form ‘‘outliers’’ with younger strata on their tops 
such as Mississippian limestone, surrounded by valleys of older 
rocks as, for instance, the Devonian Ohio shale. Pilot Knob, 
Madison County, is an example, Plate X. The Knobs also con- 
tain all of the usual stream and topographic features. 


Gai kK. 


CHAPTER III 


CLIMATE 

The Knobs of Kentucky have the humid, temperate, con- 
tinental type of climate. Neither difference in elevation nor 
distance of latitude have affected the climate to any marked 
extent in the various portions of the Knobs. There is, however, 
some variation in climatic conditions between the Knobs and 
the adjacent physiographic divisions which will be described. 
The small variations in the average precipitation at the several 
Knob Weather Stations* are probably due chiefly to the vary- 
ing exposure of the rain gages and the varying length of time 
of the records. 


WINDS AND STORMS 

The western Knobs lie within, and the Knobs as a whole 
within or near, the path of the moisture bearing storms which 
move from the western Gulf region northeastward over the 
Mississippi-Ohio valleys to the Great Lake region and the North 
Atlantic coast. These large storm areas, which vary greatly in 
frequency, character and force, are the chief agents in determin- 
ing the greater portion of the precipitation over most of this 
section. 

The prevailing annual winds are from the southwest, ex- 
cept during certain months of the year in sections of the Knobs 
as follows: Berea, in the eastern Knobs, hag its exceptional wind 
in October when it blows from the northwest. The wind ait 
Shelby City, in the southern curve of the Knobs, is from the 
west in February, and from the south in October. Bardstown, 
in the western Knobs, receives winds from the southeast in 
April and September, and from the south in June. Anchorage 
in the northwestern Knobs has winds from the northwest in 
December and February. 

Thus the northern part of the Knobs receives winds from 
the northwest for a longer period than any other part of the 


*Climatological data based on U. S. Weather Bureau Reports. 
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Knobs, but even here the wind for the year as a whole is from 
the southwest. 

The annual average velocity of the wind at Louisville, on 
the-border of the northwestern Knobs, is 7.9 miles per hour, 
for a record extending over 44 years. During the winter months 
the average velocity was from 8.7 miles per hour in December 
to 9.7 miles per hour in February. In the spring, the March 
winds blew with an average velocity of 9.8 miles per hour 
which was the highest monthly average-for the year. April 
had an average velocity of 9 miles, and May 7.5. The summer 
months averaged from 7.1 in June to 6 miles per hour in August. 
During the fall months, the average velocity increased from 
6.4 in September to 8.4 in November. The average wind velocity 
therefore varied from 9.8 miles per hour in March to 6 miles per 
hour in August. Thus the winter and early spring have 
average wind velocities greater than the other seasons of the 
year, the most gentle winds, as a whole, being in the summer. 

Wind storms so severe that they cause loss of life, and de- 
struction of property are unusual. They do, however, oeeur. 
During the preparation of this report, two violent wind storms 
swept over the Knobs in the winter of 1923. The night of Jan- 
uary 7, a hurricane struck Madison County. In Berea, two 
houses were blown from their foundations and one box house 
demolished, killing a baby. Barns were destroyed or lost their 
roofs; and trees also suffered. 


The night of March 11, 1923, a second hurricane occurred 
which moved eastward from the Rocky Mountains. Four people 
were killed in Madison County near the Fayette County line 
when their house was blown to pieces. Barns were unroofed, 
windows blown in, and other damage done. 


TEMPERATURE 
The Knobs as a whole have a mean annual temperature of 
55.7 degrees F. The annual minimum and maximum means are 
44, and 67.5 degrees respectively, Table No. 3 given in the Ap- 
pendix of this Report shows the monthly and annual means. 
The three summer months have an average temperature of 
74.6 degrees, varying between an average of 72.4 degrees in 
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June and 76.3 degrees in July, with 75.1 degrees in August, 
It usually is drier during August than in July. The mean 
minimum and maximum temperatures for the summer months 
are 62.4 degrees and 86.7 degrees. The highest temperature 
for the Knobs was recorded in July at Bardstown, being 108 
degrees. Anchorage in July comes second with 107 degrees. 
Other portions of the Knobs have registered 104 degrees and 
106 degrees. These extremes, at the most, last for only two 
or three days in succession. Ninety degrees has been reached 
in all of the months from March to October inclusive, while 
73 degrees has been touched during the colder months. 

The winter months in the Knobs have a mean average of 
09.2 degrees. The mean temperature for December was 35.5 
degrees, January 35.9 degrees, February 34.4 degrees. The 


PLATE XI. AVERAGE DATE OF LAST KILLING FROST IN SPRING. 
(After Walz, F. J. Circular 19, Ky, Agr. Exp. Station.) 


minimum and maximum means for winter are 25.4 degrees and 
44.7 degrees. The lowest temperatures on record since 1897 
occurred in February, 1899, when 30 degrees below zero was 
reached. Various Knob stations show temperatures of 28 de- 
grees and 25 degrees below zero. Unusual drops in the ther- 
mometer during the warm months of the year gave farmers 
in the eastern Knobs 38 degrees in June and 42 degrees in 
July. During the winter months the mercury has moved in the 
opposite direction, registering 78 to 83 degrees for both sides of 
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the Knob Belt, due to southerly winds bringing the warmth of 
lower latitudes to Kentucky. 

The Spring mean temperature is 55.2 degrees, the monthly 
average increasing from 45.7 degrees in March to 65.4 degrees 
in May. The Spring mean minimum and maximum are 43.3 
and 67.4 degrees. 

The Autumn has a general average temperature of 57.7 
degrees, the monthly average decreasing from 69.6 degrees in 
September to 46.0 degrees in November. The Autumn mean 
minimum and maximum are 44.8 and 70.7 degrees. 

The seasonal and annual temperature averages remain 
quite constant due to the situation of the Knobs with relation 


(After Walz, F. J. Circular 19, Ky, Agr. Exp. Station.) 


to the wind movements, as already described. Any extreme 
fluctuations that occur last for only a few days at the most. 
Killing frosts are enemies which the farmer must guard 
against. The average dates of the last killing frost in the 
Spring and the first in the Fall are dates about which the actual 
dates fluctuate. Thus the average date of the last frost in 
Spring is the date when the chances are even that there will 
or will not be a killing frost later. The same principle holds 
true for the Fall. The accompanying frost maps for Kentucky, 
Plates XI and XII and Tables 4 and 5, in the Appendix, show 
that the average date of the last killing frost in the Spring 
is April 18 to 21; and the earliest in the Fall, October 14 to 17. 
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The important point for the farmer to know is the per- 
centage of risk from frost that his crops run at various dates in 
different localities. Tables 4 and 5 in the Appendix of this Re- 
port show the probability of killing frosts for the Knobs and 


PLATE XIli. AVERAGE NUMEPER OF DAYS IN THE GROWING SEA- 
SON. CONSIDERED AS CONSECUTIVE DAYS FREE 
FROM KILLING FROST. 


(After Walz, F. J. Circular 19, Ky, Agr. Exp. Station.) 


adjacent territory. By using these tables it is seen that at 
Shelby City, Boyle County, for example, the probable latest 
dates of killing frosts in the Spring and the percentage of risk 
are as follows: April 21, the risk of frost is 50 per cent; April 
26, 331/3 per cent risk, which is one year in three; May 6, 
5 per cent risk, or one year in 20. The probabilities of killing 
frosts during the Fall are obtained from the Tables in the 
same manner. 

The latest dates recorded by whether stations in the Knobs 
for a killing frost in the Spring range from May 3, 1911, to May 
14, 1895. The earliest dates of first killing frosts in the Fall 
vary from September 14, 1902, to September 30, 1899. 

The relation of the crop to the land surface sometimes has 
a very important bearing on whether or not a crop will be 
injured by a frost. In hilly land, crops in the valleys and on 
the lower slopes may suffer, while the higher areas may re- 
main unharmed. Severe frosts, however, may affect all parts 
of the land surface and crops be damaged even on the higher 
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lands. Killing frosts in Spring cause damage chiefly to fruits, 
strawberries and early garden truck. In the Fall, the frosts 
may damage the corn and tobacco, the occurrence of a killing 
frost. practically ending the season for these crops. 


Nips 


el oursville. 


PLATE XIV. NUMER OF DAYS IN THE GROWING SEASON PRAC- 
TICALLY SURE FOUR YEARS OUT OF FIVE. 


(After Walz, F.-J. Ky. Agr. Exp. Station.) 


The length of the growing season, or the period of safety 
for the plant growth, is very important. The length of the 
growing season is taken generally as the number of days in 
each season between the date of the last killing frost in the 
Spring and that of the first killing frost in the Fall. The 
accompanying maps, Plates XIII and XIV, and Table 6, show 
the average number of days in the growing season, considered 
as consecutive days free from killing frost, and the number of 
days in the growing season practically sure 4 years out of 5. 
Thus it is seen that the usually sure length of the growing sea- 
son for the Knobs varies from 151 to 162 days. The range of 
probability is from 165 to 191 days. The shortest growing sea- 
son on record for Knob stations was 152 days in 1902 at Shelby 
City. Other sections of the Knobs were only 2 or 8 days longer 
in the same year. The longest growing season on record was 
206 days in 1913 at Bardstown. Other parts of the Knobs 
came within 5 days or less of this maximum. 

The growing season is long enough to allow the maturing 
of corn, which is the chief field crop of the Knobs. Killing 


CLIMATE 41 


frosts make commercial fruit growing of peaches a semi-specu- 
lative occupation in at least many sections of the Knobs. One 
owner of large peach orchards stated that if he secured one 
good crop in three years, the return from his peaches the one 
fruitful year made his entire investment very satisfactory. 
Sometimes excellent peach crops are obtained oftener than stated 
above. 

Taken as a whole, the climate is suitable for the production 
of many and diversified kinds of cereals, vegetables and fruits. 


HumMIpiIry AND PRECIPITATION 

The mean relative humidity is somewhat higher during the 
Winter months than in the Spring and Summer, being in Jan- 
tary at 7 a. m. 78 ver cent, and at 7 p. m. 69 per cent which 
was the highest for that hour, compared with 70 per cent and 
56 per cent respectively in April which was the lowest. In July 
the mean relative humidity at the hours mentioned was 74 per 
cent and 57 per cent. The variations are slight. 


The Knobs are between the heavier precipitation of certain 
areas to the south of Kentucky, and the drier territory of the 
Bluegrass. During the year the average total number of days 
with 0.01 inch, or more, of precipitation for the Knobs coun- 
ties varies from 99 days at Bardstown to 114 days at Berea. 
The other parts of the Knobs have an average total number of 
days of precipitation between the figures given above. Louisville, 
which spreads over into the Knob Belt, has an average total of 
126 days of precipitation, this being the greatest number of 
days for the regions in or very near the Knobs. 


March and April lead the other months in the average 
rumber of days with 0.01 inch, or more, of precipitation, having 
10.8 and 10.4 days respectively. December, January and May 
follow, each having 10 days of precipitation. 


Reckoned by seasons, Spring leads with a total average of 
31.2 days of precipitation, followed in order by Winter with 
28.2 days, Summer 27.4 days, Fall 19.8 days. October is the 
driest month with 6 days of rainfall and the quantity that does 
fall is slight. 
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The annual mean precipitation in the Knobs is 45.55 inches. 
The maximum annual precipitation occurred at Berea, Madison 
County, with 60.43 inches in 1915. The least annual precipi- 
tation occurred at Anchorage, Jefferson County, when 29.28 
inches fell in 1904, and 29.79 inches in 1901. Shelby City, 
Boyle County, comes second in dryness with an annual preciv- 
itation of 29.8 inches in 1894. The monthly precipitation is 
given in Table 7. The average seasonal precipitation for the 
Knobs is as follows: Summer 12.97 inches; Fall 8.49 inches; 
Winter 11.89 inches; Spring 12.14 inches. The greatest amount 
of precipitation occurs in July when an average of 4.66 inches 
falls; March is second with 4.59 inches. The smallest average 
precipitation is during October when only 2.67 inches fall. Sep- 
tember has 2.86 inches of rainfall on the average. 

The annual snowfall for the Eastern Knobs total 20.5 
inches; Southern Knobs 15.4 inches; Western Knobs 17.8 inches. 
The greatest snowfall occurs during the Winter months, Dec- 
ember having 3.96 inches, January 4.64 inches, February 
5.18 inches. The snow does not usually remain on all parts 
of an area for more than a few days. But it remains long 
enough to produce a demand for sleds for the boys and girls, 
and thereby is of economic importance to dealers in these arti- 
cles. The snow stays longest in the shadows of the cliffs on 
the north sides of the Knobs, Plate XV. In an east-west valley, 
snow remains longest on the southern, shaded slopes. The north 
side will be bare of snow when the south bank of a deep ravine 
is still covered with a blanket of white. 

Sleet or ice storms occur, and branches of trees and wires, 
overweighted with the burden of ice adhering to them, are 
broken, causing economic loss. Hail falls occasionally, and may 
damage crops, but thé chances of such an event are not great. 
Glass in hot houses may be broken by hail the same as in any 
part of the United States. 

The percentage of possible, actual sunshine in terms of 
hours of daylight for the entire year, is approximately 58 per 
cent. The Summer months have an average of 68 per cent, 
Fall 63 per cent, Winter 43 per cent, Spring 56 per cent. 
The maximum amounts of sunlight come in the late growing 
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and fruiting season when, in conjunction with high tempera- 
ture and ordinarily sufficient rainfall, the various crops are 
greatly benefited. 

The precipitation is well distributed throughout the year 
except during the dry Fall. The heavy Winter and early Spring 


PLATE XV. SNOW IN THE KNOBS. 


Looking east, Indian Fort is seen extending from the notch in the 
level topped knob on the left to-the gap on the right. This knob sends 
off spurs to the east and west which are within the fort, but are not 
visible in this photograph. Scene in Madison County. 
rains tie up transportation by automobile over the poor dirt 
roads, except during the drier spells when light cars get through. 
When the roads are quagmires, it is a difficult task for teams to 
haul wagons through the deep mud and across swollen streams 
where no bridges have ever been built; and some of the paths 
in the rougher sections are almost impassible for a loaded team 
at certain times. 

The ground usually is frozen only to a slight depth and for 
comparatively short periods. Being thus unprotected for a 
longer period than the frozen soil of more northern regions, the 
Knob soil is far more liable to wash wherever the slopes are 
bare of vegetation. This results in a greater amount of soil 
erosion than would occur in the north under similar topographic 
and soil conditions. Also, the ground being saturated with 
water near the surface on many of the slopes, causes a greater 
per cent of the rain to run off as surface water. This together 
with the steep knob slopes and the heavy precipitation at cer- 
tain times of the year, results in sudden fluctuations in the 
volumes of the Knob streams. The larger streams respond 
somewhat more slowly to the rainfall, but their volume is also 


affected. 
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The sandy, sloping soils dry off very quickly, but the shale 
and clay soils remain damp and sticky for a longer time. The 
effect upon the crops planted upon each of these types of soils 
is apparent. 


PLATE XVI. THE SOUTHEASTERN KNOBS, 


Pigg Hollow, Madison County, three miles southeast of Berea, looking 
south. About one mile ap this “hollow,’ a. eoncrete dam has been built 
across the valley forming a reservoir. 


During the growing season there is usually sufficient rain- 
fall for the production and maturing of the staple crops. Oc- 
casionally there is too much rain, but on the other hand drouthy 
conditions sometimes prevail. In a season of drought, however, 
timely rains often occur, giving enough moisture to prevent 
serious disaster to the crops. About three drouthy years in 
each decade can be reckoned on, 


The Autumn months are so dry that Berea, Madison 
County, found that its water supply from ten springs in the 
Knobs was insufficient and to meet this deficiency a concrete 
dam has been constructed by Berea College across a valley be- 
tween two high Knobs, Plate XVI, forming a large reservoir. 


CHAPTER IV 
NATURAL RESOURCES 


The natural resources of the Knobs include soils, mineral 
deposits, mineral waters, water power, native vegetation and 
wild animal life. 


Sons 

The soils of the Knob Belt taken as a whole are naturally 
rather poor and thin. They can, however, be built up to produce 
good crops. Over the greater portion of the area the soils are 
residual, formed chiefly from the underlying rock formations. 
On the steeper slopes and at their base, the residual soil may be 
mixed with material brought down by surface water and gravity 
from the formations higher up the sides of the knobs. The 
flood plains of the creeks and rivers contain a transported soil 
deposited by the stream waters. This alluvium occurs in com- 
paratively narrow strips and is of limited extent. 


The Knob soils may be considered under: (1) soils of the 
Lowlands; (2) soils of the Highlands. 


(1). The rock formations from which the residual soils of 
the Lowlands are formed are as follows: The basal strata upon 
which the knobs proper usually rest are of Silurian and De- 
vonian age. They form a flat or gently dissected topography 
in sharp contrast to the higher knobs and mountains of the 
Knob Belt which are composed of Mississippian strata topped 
in some places by Pennsylvanian formations. The soils of the 
Knobs bordering the Bluegrass are derived from the under- 
lying Silurian-Devonian limestones where present. The Niag- 
aran and Onondaga magnesian limestones do not produce par- 
ticularly good soils; but in certain localities these soils are 
better than usual, or have been built up through scientific farm- 
ing. Thus soil above the Onondaga limestone at Indian Fields, 
eastern Clark County, is said to be of superior fertility. (Ref. 
§2:78). The Niagaran shales and clays derived therefrom are 
often highly calcareous. Experiments conducted in the vicinity 
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of Berea, Madison County, by Robert F. Spence, Farm Agent, 
in the use of this marly shale as a substitute for crushed lime- 
stone on the fields, gave considerably increased yields. 

Next outward away from the Bluegrass occurs the Ohio 
shale soil belt. It forms the valley floors and les at the base 
of the higher knobs. Low knobs have been worn into this shale. 
Mixed with the soil derived from the disintegration of the car- 
bonaceous black shale, are’ materials washed down from other 
formations situated at higher elevations. The soil above the 
black shale is a silt loam or silty clay, ten to sixteen inches deep, 
although it varies outside of these limits, having a light yellow, 
reddish brown, or gray color. The subsoil is a heavy silty clay 
or clay of a yellowish color, sometimes mottled with gray. The 
black shale bed rock occurs near the surface and outerops in 
some places forming a slaty soil which is mixed with yellowish 
or brownish clay. These areas often are badly eroded by sur- 
face wash. In flat, poorly drained areas the soil is a gray silty 
clay with a gray, heavy clay subsoil. (Ref. 5 and 44). 

Mueh of the Ohio shale soil areas requires artificial drain- 
age if crops are to do their best. Neither does this soil retain 
moisture very well during the dry seasons. Frequent cultiva- 
tion to maintain a dust mulch to conserve the soil water is nec- 
essary if good crops are to be grown, otherwise crops upon 
this soil are liable to suffer during a drought. 

The native forest growth upon the Ohio shale soils consists 
of several kinds of oak, hickory, chestnut and Virginia pine. 
Moderately good crops are produced when the soil is first 
cleared, but after a few years the yield decreases greatly unless 
plant food is added and the texture of the soil kept in good 
condition. Corn is the chief crop. The yield varies from 10 
to 25 bushels per acre in the Knob Belt proper. 

The average yield is about 15 bushels of corn per acre in 
the Knobs, although this varies in different sections. Much 
larger production of corn can be secured by scientific farming. 

Along the streams occurs a transported soil deposited dur- 
ing high water. It is made up of a dark brown silt or clay 
loam, with a brownish clay subsoil. This soil along the Ken- 
tucky River, due to its greater sorting power as compared to 
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the creeks, is more variable in texture, being sometimes sandy 
along the river bank. 


The sycamore is found on these floodplains. The soil often 
1s productive, receiving new deposits of silt in time of flood. 


PLATE XVII. MUCK LAND, BEREA COLLEGE FARM. 
The level land was once a_swamp. The knobs of Madison County 
stretch away on the right into Garrard County. View from Berea looking 
southward, 


The chief crop is corn. In the Spring this bottom land some- 
times cannot be worked as soon as the uplands thereby making 
the crops somewhat later than those produced on the higher 
soils. Some portions of the creek bottoms are too stony to be 
of value agriculturally. 

Second terraces occur along certain streams above the bot- 
tom land. The surface will be flat or gently sloping toward the 
main stream which once meandered over what is now a terrace 
before it cut vertically downward to form the present flood- 
plain and river channel. Crops are grown along the terraces. 

Muck land consisting of black, organic and earthy material 
occurs in limited patches in the Knob Lowlands. The subsoil 
is a heavy brownish clay. (Ref. 44 ). The groundwater 
level usually is only 3 to 4 feet beneath the surface even dur- 
ing the dry seasons. 

These muck areas are the remains of swamps. The clay 
subsoil represents sediments deposited in the water before the 
dead vegetation became so thick as to make the muck which 
overlies the subsoil. Due to erosion the swamp was drained 
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leaving the muck lands. The first attempts to grow crops upoa 
some of these muck areas are said to have failed due to the 
acidity of the soil caused by organic acids from the dead vege- 
table matter, and from lack of drainage. The Berea College 
farm has successfully reclaimed land of this type, Plate XVII, 
by lime, tile drainage, the application of fertilizer, correct rota- 
tion of crops, and similar scientific procedure. 


(2). The soils of the Knobs Highlands are of various types. 
Those formed upon the steep slopes of the knobs, composed of 
weathered Waverly shale, Plate I, are usually a light gray to 
yellowish or brownish silt or clay loam. The subsoil is a gray, 
yellowish or reddish clay. On the steeper slopes the shale may 
outcrop or be so near to the surface that its fragments mix 
with the thin soil. Near the base of the Knobs where the 
slopes are more gentle, the bedrock may be 3 feet or more be- 
neath the surface and the shale fragments are not so noticeable 
as on the steeper slopes. 


The soft Waverly shale and thin overlying soil wash badly 
unless held in place by sufficient vegetation. 


Much of the valuable timber, such as white oak, hickory, 
chestnut and pine, has been removed, the slopes being clothed 
at present over wide areas chiefly with small trees and under- 
brush. These Waverly soils make poor farming land unless 
built up by man. They drain readily, due to the steep slope, 
but even here the soil in places will remain damp and sticky 
for a considerable time after a heavy rain. Where this soil 
oceurs along the narrow margins of creeks, it is better for agri- 
cultural purposes as far as its fertility is concerned than the 
Waverly soils on the steeper slopes. 


Higher up on the knob slopes occur limited patches of rather 
sandy soil derived from the Waverly sandstone and from 
material washed down the slope from the Mammoth Cave lime- 
stone and Pennsylvanian conglomerate and sandstones when 
present. The limestone fragments carried down the knob sides 
by water and gravity aid in enriching the soils of the Waverly 
shales already described. 
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The native trees upon these sandy and stony areas are hick- 
ory, black walnut and poplar. Corn as usual is raised, but the 
soil is exhausted quickly unless plant food is added. 

Above the Waverly soils comes the Mammoth Cave lime- 
stone. The limestone is covered with a residual soil which is 
a brown silt loam. In Rockeastle County, for example, this 
loam is underlain at around 15 inches by a more compact, 
lighter colored subsoil which changes with depth to a heavy 
silty clay and to a brownish red friable clay. On the steeper 
slopes the soil is somewhat similar. It is 8 to 12 inches deep 
underlain with a yellowish brown to dull red clay. The lime- 
stone sometimes outcrops. (Ref. 5 ). Pieces of chert are 
seattered through the soil above the St. Louis limestone. 


The native trees are oak, chestnut, hickory, poplar, sugar 
maple, cedar, walnut. A large per cent of the best trees have 
been cut. Corn and other cereals are raised. Apples and plums 
are said to do well on this soil where the slopes give a good air 
drainage and protection from frosts that might cause damage 
to fruit in the valley bottoms below. Peaches are in danger of 
late Spring frosts, but when a successful season arrives the 
yield is so large that it averages up nicely for the disastrous 
years. 

The Chester strata soils are not particularly important. 
They occur above the Mammoth Cave limestone soils near or at 
the top of the higher knobs. They are wooded, or where cleared 
are planted to corn and the other crops already mentioned. 

The flat or gently rolling tops of some of the knobs topped 
by the Pennsylvanian formations have a sandy loam which has 
been derived from the underlying sandstone and shales. Jt is 
brown or light brown to gray in color. The subsoil varies from 
a heavy, fine sandy loam to a sandy clay. Fragments of sand- 
stone are scattered over the surface and through the soil. Mas- 
sive sandstone strata outcrops here and there. The sandy char- 
acter of this soil and its elevated position, surrounded by steep 
and often precipitous slopes, causes it to drain readily. Corn is 
the chief crop. The steep slopes of Pennsylvanian formations 
have soils which support a forest growth. A large per cent of 
the best timber has been cut, here as elsewhere. 
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Along the top edges of the knobs, Mammoth Cave limestone 
and Pottsville conglomerate boulders have broken away from 
their respective cliffs and form two strips at different elevations 
which are so rough, rocky and steep that they are valueless 
except for low grade timber. 

The Knobs are being robbed of their soils by water from 
rain and melting snow. The richest soil is washed away first. 
Thousands of acres have been rendered useless for agriculture 
‘by this soil erosion. It occurs on both the steep and more gentle 
slopes unless they are covered with vegetation. Deforested, 
bare slopes wash when forests and smaller vegetation would 
have held the soil particles in place. Farm land left bare 
without a cover crop, is exposed to soil wash. Such land also 
becomes compact and deficient in humus. This increases eros- 
ion. After a heavy rain look at the bottoms of the slopes, 
especially the steeper ones, and observe the rivulets running off 
the land. The water will be loaded with fine soil particles 
which it has brought down from the higher slopes. These par- 
ticles contain plant food which should have gone to make trees 
and various farm crops. 

During the mild winters that oceur in the Knobs, the 
eround does not freeze to any great depth. It is covered with 
snow usually for only a few days at a time. Both of these con- 
ditions permit of soil wash throughout most of the year. 

The creeks and rivers meander and cut away the fields 
through which they flow. They erode the convex side of their 
channels (concave side of the bank), and deposit sand and stones 
on the concave side of the channel or on the floodplain. This 
erosion is inereased by the swiftness of the streams. Their 
rapidity of flow is caused by their moving from a high area to 
a relatively low base level within a short horizontal distance. 
Also there are no lakes or ponds to regulate the stream volume. 
Consequently the run-off is rapid after a rain or melting snow. 
The swifter the stream, the greater its transporting power which 
varies as the velocity raised to the 6th power (V°). This soil 
erosion causes loss to the farmer the same as though real money 
had been taken from his farm. The accompanying photograph 
shows the effects of soil erosion in the Knobs, Plate XVIII, 
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The great waste of soil and the loss of money which it-rep- 
resents can, to some extent, be prevented. But some farmers 
crop their land as long as it will yield adequate returns, after 
which they let it lie idle and ‘‘rest,’? in a bare condition or 


PLATE XVIII. THE “CRATER,” BLUE LICK, MADISON COUNTY. 


Erosion of this knob of New Providence shale has formed a crater-like 
depression, 


covered only with such weeds as spring up. This soil is deficient 
in humus, becomes compact, and lacks absorptive power. With 
nothing to hold the soil in place and with the soil so compact that 
it can retain but a small amount of the rainfall, the land washes 
badly. It should have been planted so as to make a good pas- 
ture thereby adding humus, nitrogen and other plant foods to 
the soil. If used for pasture be careful that the roots are not 
killed by too close grazing. When not planted to cultivated 
crops the land should be planted to a cover crop, unless put into 
pasture. This cover crop when turned under will add nitrogen 
and humus to the soil which will increase the absorptive power. 
Correct rotation of crops should be practiced. Lime and drain- 
age will help the Knob soils very much. 

Cultivated land can be prevented from washing as~much 
as it otherwise would, by deep plowing, which allows the soil 
to absorb more moisture thereby reducing the amount of surface 
run-off. A narrow strip of unplowed land left between a cer- 


52 GEOGRAPHY OF THE KENTUCKY KNOBS 


—— aS =: 


tain number of cultivated rows extending like a contour line 
horizontally along the face of the slope, helps stop loss of soil 
from the field. Plowing a back furrow along the hillside in 
the -direction just described, reduces soil erosion. The rows 
between a clean cultivated crop such as corn, should run par- 
allel to the crest of the hill as mentioned above. Scientific 
methods of forestry should be practiced. Young trees should 
be planted where the larger trees have been cut down. Ter- 
races made on steep slopes tend to diminish erosion. 

If gullies are commencing to form on a slope, unless stopped 
they soon will make the surface too rough for cultivation in 
addition to carrying away the soil. New gullies will develop 
and drain into the original one, so that in a comparatively short 
time the entire land surface will be ruined. As the gully deepens 
its bed it lowers the adjacent ground water level. This makes 
the crops on the area affected more sensitive to drought. To 
prevent a gully from continuing its growth, place brush, straw, 
or stones at the head of the depression. The loose material will 
also cause more water to sink into the ground and less to run 
off on the surface. If a dam is built some distance down the 
gully, sediment’ washed down from above will ultimately filt 
the gully on the upslope side of the dam, thereby reclaiming 
the land. For detailed directions write the State Agricultural 
Experiment Station, Lexington, Kentucky. 


CLAYS 

Kentucky clays may be classed as fire clay, pottery clay 
and brick clay; the last named being used for paving bricks, 
drain, roofing and floor tile, and sewer pipe. Fire clays are 
not mined in the Knobs proper but in Rowan County they are 
worked a short distance east of the Knob Belt. (Ref. 97 :154, 
156). Pottery clays have a high state of purity and physicai 
properties that adapt them for this purpose. Residual clays 
suitable for brick manufacture oceur in all parts of Kentucky. 

The value of chemical analyses and physical tests in de- 
termining the use to which a given clay is best suited are ex- 
plained by H. Ries (Ref. 97:15) as follows: ‘‘If a clay is to be 
used in the manufacture of burned clay products, chemical 
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analyses are rarely of any value because they show practically 
nothing regarding its physical characters. If it were known 
that all the substances shown by the chemical analyses were 
uniformly distributed through the clay and intimately blended, 
then it might be safe to make some deductions regarding such 
properties as the fusibility, and color burning quanlities, but 
in the absence of evidence, interpretations are not always safe. 

‘Perhaps one of the safest deductions to make, is that 
regarding a positive refractory character. That is to say, if a 
clay contains a low total content of fluxing impurities it may 
be regarded as a fire clay, 

*‘The physical properties, which are all important in the 
use of a clay, must be determined separately, These properties 
include plasticity, water of plasticity, shrinkage, fineness, trans- 
verse strength, bonding strength, slaking test, vitrification, color 
after firing, and fusion.’’ 

The Knobs contain several different geological formations 
from which clays and shales of economic value can be obtained. 
The outerops of these formations have already been described in 
this Report in the Chapter on-‘‘Geology of the Knobs.’’ Some 
transported clays also occur. The shales which are used in the 
clay products industries, and the formations whose residual clays 
also are mined for the same purpose, given in ascending geolog- 
ical order, are as follows: 

The Plum Creek Shale occurs in the lower portion of the 
Silurian formation. It does not exceed five feet in thickness 
which limits its usefulness. 

The Osgood Shale of the Niagaran Series, Silurian System, 
contains the Lulbegrud and Estill shales on the east side of the 
Cincinnati Arch. In Jefferson County, the Osgood is not con- 
sidered to be of much value for clay products. 

The Lulbegrud Shale which is a subdivision of the Osgood 
of the western Knobs, has been defined chiefly east of the 
Cincinnati Arch. It is a smooth, bluish gray shale which be- 
comes a plastic clay on weathering. It is suitable for the man- 
ufacture of brick and drain tile and the smooth portion for 
earthenware, but the detrimental feature is that it is seldom 


over 15 feet thick. 
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Analysis of the Lulbegrud shale near Irvine, Estill County, 
is as follows (Ref. 97:118) : 


POV aUS G1 Ct y cs csece tacsece costo nee dee caesarean teecu seer mee neeen re ataay =n sasmrendeerar Very good 
Water OL» DIASUICIt ya eccceer cote eeeteee ne eeeeeanteeeeereteeeeereeeares 30.7% ~ 

PSU PEW ERB OR eS GUM ee cer eek ek Seceh  ooop chy eetter ce nee ery coat Bas 33 minutes 
Modulus of rupture, Ibs. per sq. im....-...............-------- 343 
Aire-shrimkaigies (Vea ry) ge ccces ees ace teens keene eeeeeeeee 6% 

Steel Nand.c ses ss i ee ee Pelonen eonercem 1050 C. 
Colorrar ter Gir iM Geek ee eo eaapeceanse en ee Red 


Fire Tests 


Temperature Fire Shrinkage Absorption 

: Per Cent Per Cent 
950- C: 4.5 12.4 
1050° C. 5.0 8.6 
LOR Ome Ce 6.0 00.17 
1150° C. 6.5 0.4 
1IIOL IC: Overfired. 


The Estill Shale closely resembles the Lulbegrud shale, 
being a smooth, bluish gray shale which weathers to a plastic 
‘clay. In some places, it is as much as 100 feet thick. It is 
suitable for the manufacture of brick, drain tile, hollow blocks, 
and, in places, earthenware. Typical outcrops are found around 
Irvine, Estill County, where the Estill shale directly underlies 
the Onondaga limestone. Poli 


A sample of Estill shale taken from this formation near 


Irvine, according to H. Ries (Ref. 97:119) has the following 
properties : 


Lime carbonate 


Soak sacucs eet Grace cee Ooeceaat cemcactes ence, Sane em Present 
Working’ quality.ce. tess. Secs eee Excellent 
PLASbIGL Gye acre ee, ee ee RAE eS RNA eh a High 
Water-of plasticity. ac sxs an terre eee eee 32.7% 
Modulus of rupture, lbs. Per'sq, Inches 474 
Alrishrinkage (linear) ithe... een eee eee 7% 
Color, ‘after firing oie Gattis ee ee Red 


Steel hard 
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Fire Tests 
Temperature Fire Shrinkage Absorption 
Per Cent Per Cent 
950° C. 3 9: 
1050° C. 9 als 
1070°-C. 9 0.7 
1150° C; 9.5 0.3 
1190° .C; Overfired 


Ries states, “‘This is an excellent clay, and should compete 
with the New Providence shale, although it is somewhat less 
desirable on account of its higher shrinkage. The plasticity 
and transverse strength are good.”’ 


A 65-foot exposure of Estill shale occurs just north of 
Crab Orchard on the road to Lancaster (Ref. 97:3). Lewis and 
Fleming counties also contain large quantities of this shale. 
South of Olympia, Bath County, some knobs are composed 
almost entirely of this shale which is about 100 feet thick. 


The Waldron Shale, Silurian System, occurs only on the 
west side of the Cincinnati Arch (Ref. 97:3). It forms a green- 
ish clay on weathering. In Jefferson County other clays occur 
better adapted to the manufacture of clay products than the 
Waldron shale. 

The Ohio and Sunbury Shales of the Devonian and Mis- 
sissippian Systems respectively, are the next shales of import- 
ance. They are black, carbonaceous, fissile and on weathering 
first break down into small, thin plates. In this stage they are 
non-plastic when ground and mixed with water and are of 
no value for clay products. Further weathering produces an 
arenaceous clay of a reddish color, from which brick can be 
made. At New Haven, Nelson County, brick and drain tile 
are manufactured from the residual clay formed from the Ohio 
shale. 

The Bedford Shale in Kentucky is not important as a 
source of material for clay products. It is a soft bluish shale, but 
may contain arenaceous material. The Bedford shale in Lewis 
County is 95 feet thick. The Berea sandstone of the Missis- 
-sipian System as it extends south in Kentucky changes into 
shale. ‘The Bedford-Berea shales near Caney Switch, Bath 
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County, have a combined thickness of 1914 feet (Ref. 97:4). 
The Bedford shale in Kentucky is not so good as the New Prov- 
idence shale for clay products. 

The New Providence Shale of the Mississippian System, 
extends throughout the Knobs and is more extensively used for 
clay products than any other shale in the Knobs. It is a soft, 
greenish or greenish gray shale which on weathering becomes a 
plastic clay. The unweathered shale may easily be ground and 
when mixed with water is plastic. 

At Junction City, Boyle County, the New Providence shale 
in Blue Knob is about 85 feet thick. If this shale bank were 
worked the product could be shipped over the Queen & Cres- 
cent, or the Louisville & Nashville Railroads. 

Tests made of this shale at Blue Knob by H. Ries (Ref. 
97 :112), gave the following results: 


Lime Carbonate ct ec ccc ce eee None 
AY TAO od Bo VeaetCa A EEN OI Cots lage eee or oreo ee EO ree Very good 
PUG StL ORGY co ooo o os seece soca se oehen tecn ees ck scent nsec ocean see ae Good 
Water: of plasticity 22... 2 eee 25.6% 
Modulus of rupture, Ibs: per sq. ims... 309 
Ainishnimkag@sahin Cares 2s een eee es canes eee 3.5% 
Color*atter) firing 2.8262. pence Red 
Ste@hehard: tesco aes coe coca eee eee ee 950° C. 
Temperature Fire Shrinkage Absorption 
Per Cent Per Cent 
950° C. 4.5 11.0 
1050° C. 5.0 10.0 
1070° C. 6.0 3.2 
11502 C3 8.0 0.4 
1190° GC. Overfired. Slightly swelled 


“This clay is of a type,’’ states Ries, ‘‘that should make 
good brick, or hollow block. It might also be used for common 
red earthenware. It is similar to the clay used at Firebrick, 
Lewis County, for paving blocks.’’ 


At some places in Jefferson County, such as Coral Ridge, 
Plate XIX, the New Providence shale is used to manufacture 
various clay products. Analyses of this shale at Coral Ridge 
is given on pages 195-196 of this Report. 
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About six ‘miles southwest of Louisville, a bank of New 
Providence shale 75 feet high occurs near the Illinois Central 
Railroad and is favorably situated for transportation. 


PLATE XIX. PIT OF THE CORAL RIDGE CLAY PRODUCTS COM- 
PANY, JEFFERSON COUNTY. 


The New Providence blue and green shales form the face of the pit. 


At Firebrick, Lewis County, the New Providence shale is 
used to make paving blocks. It is here similar to the shale 
of this formation mined at Coral Ridge, and to that occurring 
near Junction City. 


About two and one-half miles northeast of Berea, Madison 
County, occurs a small knob composed of New Providence shale. 
It is gray in color and very smooth. This knob, Plate XVIII, 
locally is known as the ‘‘erater,’’ on account of its volcanic 
shape which was caused entirely by erosion. Blue Knob near 
Junction City, already mentioned, is called in that vicinity 
a ‘‘voleano.’’ But it should be remembered that these shale 
knobs have no relationship whatsoever to voleanic forces. They 
were carved by the same action of rain water and surface wash 
as can be seen taking place nowadays after any rain, upon their 
slopes. 


Taken as a whole, the New Providence shale is used for clay 
products more than any other shale formation in Kentucky. 
From it are manufactured brick, hollow blocks, paving blocks 
and common red earthenware. At a number of places in the 
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Knobs, the New Providence shale is favorably situated for min- 
ing and transportation, and awaits development. 


The Rosewood Shale is separated from the underlying New 
Providence shale by a sandstone formation. According to Butts, 
it forms the main body of the Knobs south of Louisville; and 
in Bullitt County at West Point its upper portion is about on a 
level with the railroad. Between-Kathryn Station and the nortk 
‘side of Moremens Hill, along the Louisville, Henderson & St. 
‘Louis Railroad this shale is said to oceur in large quantities. 
‘At certain horizons, it contains a good many iron carbonate con- 
-eretions. It is not considered by Ries to be as good as the New 
Providence shale for clay products; but it has a good plasticity 
-and fires to a red color. The Rosewood shale may be used for 
bricks and hollow blocks. 


The Pennington formation of the Chester Series, Missis- 
sipian System, contains a plastic shale where it outcrops near the 
top of Bear Mountain southeast of Berea, Madison County. 
It is said to fire to a red color. Due to its high elevation where 
it can be reached only by a long haul over a very poor road, 
this shale bank will not be of economic importance. 


The Pottsville formation of the Pennsylvanian System con- 
tains fire clay in Rowan County but not in the Knobs proper. 


The Irvine formation, Tertiary age, contains clay which is 
mined near Waco and Bybee, Madison County, where it is made 
into art pottery and other products. The properties of the 
light gray Waco pottery clay coming from the Irvine formation 
are given by Ries (Ref. 97:188) as follows: 


Working, :GUalitios sc cis vetn ck Sovckcnct treme eee Very good 
PLA Stheiey coer coed cacnteicescteee ghee: eee ee Very good 
Water of plasticity: acs. cet. ee ee ee 26.3% 
Modulus of rupture, lbs. per sq. in......0................ 678 
Aireshrinkage (linear) ec ae ee eee 5% 
Colorseartter firing oot 5 eo eae eee eee oe ee Reddish buff 


Steelehard 4... cstlowossc ie ae ee 950°3C: 
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Temperature Fire Shrinkage Absorption 

Per Cent Per Cent 
950° C. 3.5 4.6 
1050° C. 5.0 4.8 
1090° C. 5.5 3.5 
1130° C. 6.0 0.4 
1190° C. 7.5 0.1 
1250° C. 7.5 yO 


Residual clays of comparatively recent age formed by the 
weathering of limestone formations, are found in all parts of 
the State and ordinarily are used to make building brick. In 
Jefferson County residual clay from the Jeffersonville limestone 
is plastic, red burning, and is used for brick and drain tile. 

Alluvial clays having properties suitable for the manufac- 
ture of clay products, are found along some of the river val- 
leys. For example, somewhat east of Stanton, Powell County, 
on the Lexington & Eastern Division of the Louisville & Nash- 
ville Railroad is a brick plant which obtains its clay from the 
Red River Valley. Only two or three inches of the top soil are 
stripped to reach the desired clay. The excavation is about 
fifteen feet deep. The clay used is plastic and smooth. 

Near Clay City, Powell County, along the Red River 
occurs an alluvial clay six feet thick with two feet of over- 
burden. 

Just east of the Knobs proper, in Rowan County, occur 
fire clay deposits which have been worked at Haldeman; and 
on Christy Creek, five miles southeast of Morehead. Geologi- 
cally these fire clays lie between the Mississippian and Penn- 
sylvanian formations. At Haldeman they are worked by drifts 
driven into the hills to the clay bed, connected by cross entries, 
Haldeman clays are flint clay, semi-hard clay, and No. 2 plastic 
clay (Ref. 97 :214). 


GRAVEL AND SAND 
Gravel used for surfacing the public roads occurs in the 
Knobs. <A quartz gravel is obtained from some stream-beds, 
especially if these streams rise near the Pottsville conglomerate 
areas where pebbles from this formation go to make up a por- 
tion of the creek’s load. A siliceous gravel also is obtained by 
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streams that pass over the Waverly formation, the load being 
dropped along the floodplains or meander curves. Residual 
gravel from the Pottsville conglomerate can be secured in cer- 
tain localities, but if in situ, it will be high up on the knobs. 
This may necessitate a long haulage to the valleys below; an 
advantage, however, being that the loaded wagons go down 
grade, while the empty wagons are returned up the slope. 


The glass sand district of Olive Hill extends from Carter 
County into Rowan County, but by the time Farmers, Rowan 
County, is reached, the typical white and yellowish white sand 
stone, so suitable for glass manufacture, has been largely re- 
moved by disintegration and erosion. From Louisville north- 
east along the Ohio River for ten miles or more, sand has been 
deposited by the river on the border of the Knob area. This 
sand also occurs southwest of the city. It is a yellowish white 
sand, sharp, angular, and contains some mica scales. It makes 
a good building sand. After passing through a 60 mesh sieve, 
this sand is nearly pure white, crystalline quartz; and when 
washed, dried and screened, would be a good glass sand, ac- 
cording to a statement of Dr. Charles H. Richardson (Ref. 
O52V0,0 4k ye 


BumLpIng STONES 
The Knob counties contain sandstone and limestone forma- 
tions which are suitable for buildings, sills, columns, interior 
decoration, foundations, abutments, piers, culverts, road metal, 
railroad ballast, lime, natural cement, Portland cement, agricul- 
tural lime, and many other purposes. 


Quarries and rock formations in the Knob Belt, itself, will 
be described in the present report; the stone industry outside 
of the Kneb formations, even though within Knob Counties, 
being omitted. For details regarding all quarries in Kentucky 
see the Kentucky Geological Survey Report, ‘‘Building Stones 
of Kentucky,’’ by Prof. C. H. Richardson. 


Bath County. The Buena Vista sandstone of the Cuya- 
hoga formation oceurs near Olympia Springs. It is rather thin 
bedded, however, and its use would be local (Ref. 94). 
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At Caney Switch the Buena Vista is twelve feet thick. It 
is a fine grained, even textured, gray sandstone. The individual 
beds are separated by thin layers of soft, bluish shale. Care 
should be taken in choosing this sandstone for building purposes 
to see that it does not contain iron compounds which would 
disfigure the stone on weathering. 

Gray limestones have been quarried and used locally some- 
what west of Owingsville. 

Bullitt County. Quarries of limestone and sandstone occur 
in this county at several points. A limestone is quarried near 

_Shepherdsville, sandstone near Belmont and light gray lime- 
stone at Quarry Switch on the Louisville & Nashville Railroad. 
Quarries also occur near Clermont and Stites (Ref. 94). 

Estill County. Minerva Mountain near Irvine is composed 
of strata ranging in age from the Ohio shale at the base to 
St. Louis limestone at the summit. In the Upper Waverly here 
exposed is 24 feet of a massive, buff colored, argillaceous sand- 
stone which Richardson believes could be used locally as a build- 
ing stone. 

A Sub-Carboniferous limestone which occurs near Cottage 
Furnace, according to the same authority, contains beds of suit- 
able thickness and quality to furnish a good building stone. 
This limestone is gray, fine grained, granular and siliceous. 

Lithographic stone occurs in Estill County. 

Fleming County. Numerous quarries occur in this county. 
Jn the Knob Belt a red sandstone quarry is situated just east 
of Hillsboro. Several other quarries are in the same red sand- 
stone. There are also quarries in the limestones of the Blue- 
grass portions of this county. 

Jefferson County. Quarries occur in the Louisville lime- 
stone of the Silurian age on Beargrass Creek. This formation 
varies from 60 to 75 feet in thickness. Individual beds are one 
to seven feet thick. The upper portion is bluish gray, fine 
grained, even textured, siliceous (cherty), and argillaceous. It 
is highly fossiliferous, being the principal source of the Louis- 
ville limestone fossils. Near the middle portion of this forma- 
tion is a thick, even bedded, bluish-gray, magnesian limestone 
which is an important building stone and also is used for foun- 
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dations, curbing, and other purposes. The lower portions of the 
Louisville limestone are darker gray than the upper beds and 
are harder than other parts of the formation. These harder 
beds are said to make better curbing, flagging, paving blocks, 
and macadam than can be obtained from the overlying strata. 
The cherty layers of the Louisville limestone sometimes are 
used in foundations, but of course they are not often chosen 
to be used in the main portion of the building. 

The Laurel dolomite of the Silurian, comes below the Louis- 
ville limestone, the two formations being separated geologically 
by the Waldron shale. The upper half of the Laurel dolomite 
makes an excellent building stone. It is fine grained, even tex- 
tured, and of a uniform light gray color when quarried. It 
weathers a buff color. The individual beds are one to two feet 
thick. The lower portion of the Laurel dolomite is harder and 
darker in color than the upper part. These lower strata are 
suitable for foundations, curbing, paving and macadam. 

Outside of the Knob Belt the Saluda limestone is used for 
heavy masonry work. Other Ordovician limestones are quar- 
ried for various purposes. 

The Kenwood and Holtsclaw sandstone of the Waverly 
series, according to Butts (Ref. 11:211) should afford building 
stone for local use. 

The Louisville limestone, Laurel dolomite, and, to a less 
extent, the Saluda and Waynesville limestone are quarried, 
crushed and used for road metal. Laurel dolomite is shipped 
from the Tucker Quarry, Tucker, Jefferson County, this quarry 
being on the Louisville & Lexington Branch of the Southern 
Railroad. Permanent quarries are worked in Louisville, and 
local and temporary quarries are opened in the limestone beds 
near stretches of road which are being metaled. The ease with 
which limestone can be secured for the roads throughout Jef- > 
ferson County has aided greatly in giving to this county its 
excellent highways. 

The Jeffersonville limestone in Jefferson County is suit- 
able, at least in certain areas, for the manufacture of lime. 
Where used to make lime, it must not have over five per cent 
of impurities, such as silica, alumina and iron oxide. 
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The composition of the Jeffersonville limestone is also sat- 
isfactory for the manufacture of Portland cement according to 
Charles Butts (Ref. 11:218, 219), but ‘‘the Louisville limestone 
and Laurel dolomite contain too great a proportion of magnesian 
carbonate for use in Portland cement, which does not admit a 
magnesian carbonate content exceeding five per cent for the 
best quality of cement.’’ The Jeffersonville limestone is 20 
feet thick and underlies sufficient territory to be of economic 
importance both for lime and Portland cement where its chem- 
ical composition adapts it for either of these uses. This lime- 
stone is also suitable for the manufacture of agricultural lime. 

The Silver Creek limestone, probably not over ten feet 
thick, underlies the city of Louisville. In earlier days it was 
used as a natural cement. The quarry was at the foot of Four- 
teenth Street near the Pennsylvania Railroad bridge. This 
formation is not of much economic importance owing to its 
thinness, limited extent, unfavorable position for quarrying, 
and the fact that natural cement is not used so extensively 
as formerly. 

Lewis County. Several sandstone quarries were operated 
near Vanceburg during and shortly after the Civil War, accord- 
ing to Prof. Thomas W. Rowland of Vanceburg. He states that 
in 1861 a quarry in the Berea sandstone was started on Town 
Branch, about two miles from Vanceburg. The company had 
a mill at this point where the stone was cut. The stone was 
then lowered to barges on the Ohio River. It was floated down 
to Cincinnati where it was re-sawed and shipped to Chicago, 
St. Louis and other points. Another successful quarry for 
those days was opened on Rock Run about five miles southeast 
of Vanceburg. It was owned by a Mr. Finnigan. The stone 
was hauled to Vanceburg on large wagons having wheel-rims 
six inches wide, drawn by ten and twelve yoke of oxen. These 
wagons were named, three of them being called the Condor, 
the Ajax and the Boaz. 

-Recent examination of the formations of the Knob portion 
of Lewis County shows Berea sandstone 22 feet thick in the 
knob called Alum Rock at Vanceburg. This stone is thick bedded, 
medium grained, gray, and ripple-marked. These ripple-marks 
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serve to identify the Berea sandstone in this region. Weathered 
surfaces are somewhat stained with iron. The Berea sandstone 
also outcrops along the Ohio River at other places in this area. 
This sandstone from Lewis County has been used for building- 
stone, bridge work, foundations and similar purposes. 

Sandstone from Kinney Hill quarry, four miles southwest 
of Vanceburg, on the Kinniconick Branch of the Chesapeake & 
Ohio Railroad has been used extensively. The beds are one to 
two feet thick (Ref. 94). 

Limestone ean be secured in Lewis County that is suitable 
for construction purposes, road metal, and the like. There are 
fifteen sandstone and limestone quarries in Lewis County. 

Lincoln County. Four quarries occur in this county, the 
stone being used for foundations and road metal. Prof. Rich- 
ardson describes a limestone, or marble ledge, two miles east 
of Crab Orchard as follows: This stone is well erystallized and 
is fourteen feet thick at the outerop. It ‘‘would take a very 
high polish and make a beautiful stone for both massive con- 
struction and decorative interior work. There is also near Gil- 
berts Creek a pink marble traversed by dark zigzag bands 
closely resembling the pink Tennessee marble. This rock is 
fine grained, well crystallized and good for both building and 
monumental work.’’ 

Madison County. Limestones of the Silurian, Devonian, 
and Mississippian formations have been used for road materia!. 

An abandoned sandstone quarry in the Waverly formation 
occurs south of Berea near the Louisville & Nashville Railroad. 

The Ohio shale is used on some of the public roads but it 
is not satisfactory. The Knob limestones have been quarried 
and used for road metal and railroad ballast. Weathered Potts- 
ville conglomerate is quarried, crushed and screened for sand 
and gravel, on Indian Fort Mountain, near Berea. 

Montgomery County. A sandstone quarry oceurs on the 
Spencer Pike six miles east of Mt. Sterling. This stone is butt 
to yellow, the beds ranging from eighteen inches to three feet 
in thickness, It is used for abutments, foundations, and the 
like. Numerous other quarries occur in this county outside of 
the Knob area (Ref. 94). 
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The Pottsville conglomerate occurs in large quantities in 
Pilot Knob which rises about nine miles south of Mt. Sterling. 
This conglomerate could be used for gravel and other purposes. 


Nelson County. A quarry occurs at Bardstown, the top 
rock being a sandstone 2 to 3 feet thick beneath which is 9 to 
10 feet of gray limestone. The sandstone is used in retaining 
walls. It is said that good building stone also can be obtained 
here. 


Several limestone and sandstone quarries occur west of 
Bardstown and limestone quarries east of the town. Near New 
Haven on the Louisville & Nashville Railroad a gray limestone 
is quarried. Limestone quarries also occur near Deatsville, 
Bloomfield, and New Hope. The stone is used for buildings 
and road metal (Ref. 94). 

Oldham County. The Niagaran limestone at LaGrange 
was quarried for bridges, curbing, foundations and the like. 
Some of the limestones outside of the Knob formations are suit- 
able for building purposes. 

Powell County. Morris Mountain about three miles north 
of Stanton contains 63 feet of massive, argillaceous, buff colored 
sandstone with shaly layers in the lower portion, according to 
Prof. Richardson. Certain beds of this sandstone, he believes, 
‘*should make a fairly satisfactory building stone for local use 
only.’’ 

Near the top of this mountain, Mississippian limestone out- 
crops. The upper portion of this limestone, states this author- 
ity, is ‘‘apparently commercial.’’ The lower portion weathers a 
yellowish color. The Gasper oolite and the Ste. Genevieve lime- 
stone are at the top of this knob. 

Rockcastle County. This county contains 12 limestone and 
sandstone quarries, but they generally occur east of the Knob 
Belt proper. The limestone is sold for railroad ballast, road 
metal, agricultural lime, cement, foundations and curbing. 
Some of the Mississippian limestone takes an excellent polish and 
could be used for building purposes and decorative interior 
work. The sandstones quarried are fine grained, even textured 
and gray in color. Richardson considers the sandstone from 
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the Langford quarry four miles north of Mt. Vernon as ‘‘well 


worthy of an interstate reputation as a building stone.”’ 


The Wildie quarry sandstone, sometimes called Rockeastle 
Freestone, has the same general characteristics as the Lang- 
ford quarry stone, states the authority quoted above. 


Rowan County. Three important quarries occur in the 
Buena Vista member of the Cuyahoga formation. They are 
located at Farmers, Freestone, and Bluestone. 


The sandstone is even-bedded and even-textured, fine 
grained, of medium hardness, and gray to bluish gray in color. 
Because the stone splits easily in all directions, it is called 
Rowan County Freestone. It is readily dressed or sawed. The 
bottom layer of the Buena Vista is known as the ‘‘City Ledge,’’ 
presumably because this layer was quarried at Buena Vista for 
use in Cincinnati. Near Rockville the ‘‘City Ledge’’ is 214 
feet thick. The sandstone layers of the Buena Vista are sep- 
arated by shale partings which aid in quarrying the sandstone. 
Care should be taken in selecting this stone to avoid iron dis- 
colorations which may appear on weathering. The Buena Vista 
sandstone is used for road ballast, bridge piers, abutments, 
flagging, sills, steps, columns, and other building purposes, also 
for monument bases. Mills located at each of the quarries men- 
tioned above, saw and turn the sandstone into the desired shapes 
and sizes. The Rowan County Freestone Company prepares its 
sandstone for road foundations by dropping upon the sandstone 
block an iron ball weighing 2,200 pounds. The height from 
which this weight is dropped varies from 5 to 15 feet depend- 
ing upon the thickness of the sandstone block. A new mill 
is being erected at this quarry. 

The Bluegrass Quarries Company near Rockville Station, 
and the Kentucky Bluestone Company, Inc., at Bluestone, have 
mills with gang saws fed with silica sand for eutting the stone 
into the required sizes. 

The total number of limestone and sandstone quarries in 
the Knob counties as a whole as compiled from C. H. Richard- 
son’s ‘‘Building Stones of Kentucky’’ is as follows: 
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County No. of Quarries in the County 
SEG eee eS ne cs ee see ag Sw 2a 3 
SOY) Cape Sree e ek eee ml A se nae 10 
SST DEG A i ier ooe Se tee Re Se Doro le 5 
Ta Rigo eens Sas oe Not Ag ee Sah 18 
ADDIS U5 an ae RP Se REE Rca a! 
TT ae ee, Ce 24 
JOUER e246 Metis Sere oh A ee RR enn ART Rael 2 2 
URES Y a2, RSL 211 ge rece ceep ne ean Wee ee 2k 18 
AS sc) ee oe eS Ee ee ae Oe i ae 15 
TeTHAVS rr) Gee SNe Pol ee eh eee a It ce eee Oe 4 
i LGR Cerys 2a Ee at Sere ee le ees ee 4 
AN EDI Pe ieee a AU i ee le 16 
IVES G ORI CT yo ss eae Yo is Dn hs 3) ate 25 
UN GUST ie oes eget te er tO) ne ea Ly 
COTY ee en ee SN See 1 
POW toes k) tee Ree Send Oe eR a 
ELOCE COST! Cierra Petras ee er ae Fo 12 
PEER VEZEDY” cecil Slat EMRE We oe eel Cel UCR wee 4 


It will be seen from the descriptions given above that the 
Knob Belt contains large and widely distributed areas of lime 
stone and sandstone formations which are suitable for building 
stone, foundations, piers, abutments, road metal, railroad bal- 
last, lime, Portland cement, agricultural lime, and numerous 
other purposes. Great areas of rock, excellently adapted to 
one or more of these uses, still lie undeveloped. Stone is there- 
fore another economic resource of the Knobs which has enor- 
mous potential possibilities for the enrichment of the citizens 
of this physiographic division of Kentucky, as well as for the 
state as a whole. 


Coau 

The Pennsylvanian formations occur in portions of the 
eastern Knobs; and a tongue of Pottsville extends out from the 
main mass of the Pennsylvanian strata of the Western Coal 
Field of Kentucky into the southern Knobs of Marion and 
Taylor counties. Patches of Pottsville conglomerate continue 
across Lincoln County. This strip of Pottsville indicates that 
the Eastern and Western Coal Fields of Kentucky were once 
united.* — 


*Burroughs, W, G., A Pottsville Filled Channel in the Mississippian. 
Ky. Geol, Surv., Series VI, Vol. 10, pp. 115-126, 2 sections, and map, 
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In the southern and eastern: portions of the Knobs, the 
Pennsylvanian is nearer to the edge of the Bluegrass and some 
of the higher knobs are capped by Pottsville formations consist- 
ing-of the basal conglomerate, overlain by standstones and shales 
containing a seam of bituminous coal about 12 to 80 inches thick 
near the bottom of the Pottsville. Bear Mountain, Madison 
County near the Rockeastle line has near its top about ten 
acres of this interconglomerate coal. The outcrop is covered. 
A drift was driven into the side of the mountain to the un- 
weathered coal. The seam near the entrance to the drift is 
badly weathered, and at present a part of the roof has fallen 
breaking the timbers which formerly supported it. The seam 
where mined is said to be from 24 to 30 inches thick. This was 
a wagon mine and never of much importance. The coal was 
hauled over the rough, steep trails to the Dixie Highway about 
500 feet vertically below the mine. This working is now 
abandoned; and only very high prices for coal can make it a 
paying investment. Coal occurs near the Knobs border in Rock- 
castle County. 


Coal is actively mined at Big Hill on the border of Madison 
and Jackson counties where the Eastern Mountains of Ken- 
tucky come in contact with the Knobs. The mines, which are 
small, are more in the Mountain section than in the Knobs. 
The coal is at the same horizon as the seam described as occur- 
ring on Bear Mountain. It is about 24 to 380 inches thick and 
is mined by drifts. This coal is sold locally and in Berea to 
which town it is hauled by wagon. 

Estill County contains some coal bearing strata in the 
Knobs. A seam 20 inches thick oceurs in the ridge between 
Red Lick and the headwaters of Drowning Creek, as already 
stated by A. M. Miller (Ref. 80:44). Just east of Station Camp 
Creek a coal bloom occurred near the bottom on the Pennsyl- 
vanian. 

Rowan County has coal which is locally from 12 to 36 
inches thick (Ref. 36). Broadly considered coal is a very unim- 
portant mineral resource of the Knobs. 
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On AND Gas 


The commercial oil bearing formations of the Knobs are 
the Onondaga of the Middle Devonian and the Niagaran of the 
Silurian System. Beneath the Niagara, geologically, in de- 
scending order are found ‘‘oil sands’’ that produce some oil 
in other parts of the State but which are not important in the 
Knobs, these formations being as follows: Upper Sunnybrook 
(Upper Ordovician), Trenton (Middle Orodovician),  Calci- 
ferous (Lower Ordovician) as a possible source of gas, Knox 
Dolomite (Cambro-Ordovician). Commercial pools of oil or 
gas should not be sought geologically above the Ohio shale 
(Devonian), in the Knobs proper, although the drill may start 
in the Mississippian or Pennsylvanian and penetrate to the 
Onondaga or Niagara. The reason is that, although the Knobs 
contain strata that in other parts of the State are oil produe- 
ing, erosion has isolated the Mississippian and Pennsylvanian 
formations into hills where the edges of the formations outcrop. 
Any oil or gas that these rocks might contain would have 
escaped at the outcrops, for the knobs are of no great horizontal 
extent. 


Oil is secured from the Niagaran in the Knobs in the coun- 
ties of Bath, Rowan, Powell; and outside the Knobs in other 
areas. The Onondaga limestone furnishes oil in Bath, Rowan, 
Powell, Estill, Lincoln, and in small quantities in several other 
Knob counties; and in districts outside of the Knobs. 


In prospecting for oil in the southern Knobs and adjacent 
territory, it should be remembered that across the crest of the 
Cincinnati Arch for about 40 to 50 miles there is a great un- 
conformity. In this region occurs places where the Ohio black 
shale rests upon the Ordovician, the Niagaran and Onondaga 
formations being absent. If oil is present, it will usually be in 
the Ordovician; but there may be patches of Niagaran or Onon- 
daga within the area that would serve as reservoirs for oil and 
gas. 


The Ohio shale in Kentucky has not yielded any commer- 
cial oil or gas, except in Meade and Floyd counties, where gas 
has been obtained from a sandy lens in this shale. 
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Kentucky oils usually are green in color and have a gravity 
ranging between 32 and 38 degrees Baume’. The ‘“Ragland”’ 
oil from Bath County, however, is blackish and runs as low as 
22 degrees Baume’. 

The important oil and gas fields of the Knobs, some of them 
extending into adjacent territory, are: the Ragland Oil Pool 
in Rowan and Bath counties; Olympia Oil Pool, Bath County ; 
Irvine Oil Pool, Estill County; Station Camp Oil Pool, Estill 
County; Lincoln County Oil Pools. The geographical locations 
of these pools are shown on the State geologic map. 

The Ragland Oil Pool extends into parts of Bath, Rowan 
and Menifee counties, crossing the meander curves of the Lick- 
ing River. Its long axis runs in a northeast-southwest direction. 
The oil which is blackish and has a gravity as low as 22 degrees 
Baume, is secured from the Onondaga limestone at depths vary- 
ing from 188 ft. to 842 ft., 953 ft. and over. The pool has a mon- 
oclinal structure. It was discovered in 1900, but is now becom- 
ing exhausted. 

The Olympia Oil Pool is located in southeastern Bath 
County. It covers only a small area. The oil formation is the 
Onondaga limestone. 

The Irvine Oil Pool, Estill County, is one of the most im- 
portant oil and gas sections so far developed in the State. It is 
located a short distance northeast of the town of Irvine. Briefly 
the history of this pool is as follows: Oil and gas were discovered 
about 65 years ago, 10 miles northeast of Irvine. As long ago 
as 1878, oil was known to occur at Irvine. The Ravenna oil field, 
which Hes one to three miles south-southeast of Irvine in the 
valley of the Kentucky River and on the hillsides, was first 
drilled in in 1901. The Onondaga limestone, Plate VIII, which is 
the oil bearing formation, is struck at a depth of from 75 to 
111 feet when the wells start in the Ohio shale of the valleys. 
The Onondaga averages about 20 feet in thickness; the pay 
streak being near the top. This Ravenna oil pool was abandoned 
in December, 1911. Early in 1915 oil was struck at 200 feet on 
Tick Fork, a few miles northeast of Irvine. The well started 
in the Waverly formation and ended in the Onondaga limestone. 
Renewed drilling ensued and the Irvine and nearby oil pools 
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were developed. The Irvine Oil Pool proper is about nine-miles 
long by one to two miles wide. It extends from the Knobs into 
adjacent mountain territory. The oil is dark green by reflected 
light. Its gravity ranges from 30 degrees to 36 degrees Baume. 
The gasoline content is high. Production is from the Onondaga 
limestone. The oil bearing portion of the formation differs from 
the rest of this dolomite in having larger pore spaces and in 
heing softer. The distance of the ‘‘pay sand,’’ below the top 
of the Onondaga is said to vary in different parts of the field. 
Gas has been found in some wells, while other wells yield little 
or no gas. The structure of the region is that of an anticline 
associated with a gravity fault. Oil is found in the anticline on 
the southern side of the fault. 

Few of the oil wells in the Irvine Pool flowed oil naturally. 
The initial production is said to vary from 5 to 200 barrels a 
day. The initial pumping capacity of the wells, according to E. 
W. Shaw (Ref. 109), was generally between 10 to 70 barrels a 
day. The depth of the wells is from 94 feet to 788 feet and 
slightly over. The Cumberland pipe line extends into Estill 
County and serves this and other pools. 

The Station Camp Oil Pool is located about five miles south 
of Irvine, Estill County, on Station Camp Creek. Production 
is from the Onondaga limestone. The structure is anticlinal. 
Starting in the valley, the total depth of the wells is said to vary 
from about 167 feet to 359 feet. Plate XX shows one of these 
wells being shot. Faulting has affected the accumulation of 
oil and gas in this district. In prospecting for oil the faults as 
well as the anticlines and monoclines should be noted carefully. 

In the southeastern, mountainous part of Estill County 
is the Ross Creek Oil Pool. It is a small oil pool located on an 
anticline. Petroleum is obtained from the Onondaga limestone. 

The Lincoln County Oil Pools are located on Buck Creek 
and on Green River (Ref. 56:152). Production is secured frora 
the Onondaga limestone. The structure is anticlinal. Oil is 
struck at shallow depth. Pipe lines lead from each of these 
pools to tank ear stations on the Queen & Crescent Railroad. 

Oil production is obtained in lesser quantities in the fol- 
lowing Knob counties. A number of five to ten barrel wells 
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PLATE XX. SHOOTING AN OIL WELL, STATION CAMP OIL POOL. 


NATURAL RESOURCES 73 


have been drilled in Lewis County. Gas and a showing of oil 
in the Onondaga has been struck on anticlinal structure a short 
distance south and also east of Berea, Madison County. These 
shallow wells start in the Ohic shale of the creek vallevs. De- 
velopment has not gone far enough to determine how much oil 
these wells will yield. Oil has been found in a few wells in 
Montgomery County. Powell County contains several oil pro- 
ducing areas near the Knobs. The Ashley Pool, Powell County, 
was developed in 1917, oil being found in the Onondaga lime- 
stone. This production occurs on a fold along the Irvine-Pain: | 
Creek fault, according to Dr. W. R. Jillson, State Geologist 
(Ref. 56:166). The southern end of the Menifee Gas Field 
extends into the northern portion of Powell County. Oil and ° 
gas have been found in Rockcastle County, but no pool of com- 
mercial importance has been discovered to date. 


Doubtless more oil pools will be found in the Knobs as 
prospecting progresses. There are favorable Knob areas yet 
unprospected that are underlain with the Onondaga limestone, 
the greatest oil producing formation in Kentucky up to the- 
present time. 

An oil mine, shown in Plate XXI, is being developed at 
the north end of Sixth Street, Ravenna, Estill County, by the 
Ravenna Oil and Products Company. A shaft was started on 
a terrace of the knoh that rises to the north of this location, in 
the New Providence shale and sunk through the New Providence 
and Ohio shales into the Onondaga limestone. This shaft is 
8 by 16 feet at the top, about 6 by 10 feet at the bottom, and 
131 feet deep. 

It is proposed to excavate a room, 20 feet by 40 feet, in the 
limestone at the bottom of the shaft, states Charles EH, Kim- 
ball, Chief Engineer, the floor of this room being lower than the 
oil ‘‘sands’’ of the limestone. With a diamond drill, holes are 
to be bored up the dip into oil ‘‘sands’’ following the strike 
of the ‘‘sands.’’ ‘The oil, it is believed by the operators, will 
yun into these holes and flow down into a sump cut in the floor 
of the room at the bottom of the shaft. From the sump the 
oil will be pumped to the surface. Plans for more extensive 
operations were described by Dr. W. R. Jillson (Ref. 61:149). 


74 GEOGRAPHY OF THE KENTUCKY KNOBS 


The plant is fully equipped with mining machinery neces- 
sary for carrying on this experiment. They also have a demon- 
stration oil shale retort and propose ultimately: to extract oil 
from the Ohio shale. 


PLATH XXI. AN OIL MINE. 
Property of the Ravenna Oil and Products Company, Ravenna, Estill 
County. Power plant shown on the left, shaft located inside the stock-— 
ade shown in center of the photograph. 


Natural-gas-gasoline has been obtained from wells in Estill 
County. 


Om SHALE 


The petroleum accumulations of the United States are now 
generally regarded ‘as comparatively short lived. At the pres- 
ent time this country uses more petroleum products than are 
obtained from petroleum produced within its own boundaries. 
Enormous quantities of oil are imported from Mexico and other 
countries. The foreign oil fields will not continue to yield 
abundantly forever. .The United States must ultimately de- 
pend upon some other source for its petroleum products, or use 
substitutes. 

Scotland has been the pioneer in developing a process to 
solve the problem which will arise with the exhaustion of liquid 
petroleum. About 1860, oil was first distilled in Seotland on a 
commercial scale from bituminous shale. The industry con- 
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tinued. In 1871, the output of oil shale was 2,350 long tons; 
1917, 3,116,529 long tons. France also entered the oil shale 
industry but it did not flourish there as in Scotland. This latter 
country has shown that with all the technical and economic 
factors favorable, the oil shale industry can be earried on with 
success. These favorable factors as they occur in Scotland are: 
cheap processes for treating the shales and oils produced from 
them, competition only with high priced petroleum products, 
low labor costs; an extensive, nearby market for the oil and by- 
products. 

Oil shale contains little or no liquid petroleum. But it does 
have bituminous substances; and when placed in a retort and 
subjected to destructive distillation, yields gas, crude oil, and 
nitrogen compounds. Among these compounds is ammonia 
which is given off in solution in water. The ammonia water is 
distilled and the ammonia gas passed into sulphuric acid form- 
ing ammonium sulphate. The crude oil is refined to produce 
various petroleum products. The residue left after the shale 
is distilled is waste unless some economic use can be devised. 
It comprises about 75 per cent of the original weight of the raw 
shales; the exact per cent varies. 

Dr. W. R. Jillson has described the possibility of using the 
residues from the distillation of oil shale in the manufacture 
of Portland cement. Analyses, he states, show that the residue 
is not suitable immediately for this purpose. ‘‘It is possible, 
however, that this residue might be used in combination with 
additional siliceous material so as to balance the ratio of the 
alumnia and iron oxide to the silica properly. The ratio as it 
stands in the residues remaining after the burning is too low. 
Another way to state it is to say that the silica is deficient as 
compared to the alumina and iron’’ (Ref. 55:25). 

Oil shale in the United States is found in Colorado, Cali- 
fornia, Utah, Nevada, Wyoming, Ohio, Indiana, Tennessee, Ken- 
tucky. The Rocky Mountain oil shales distill 42 to 80 gallons 
of oil per ton of oil shale; and even slightly higher yields have 
in places been obtained. Oil shales of the Eastern States dis- 
till from 8 to 30 gallons per ton; but their occurrence nearer 
a market somewhat offsets the lower yield. 
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In Kentucky the great oil shale formations outcrop chiefly 
in the Knobs. They are the Sunbury and Ohio shales. The 
Sunbury at Vanceburg, Lewis County, is 16 feet thick, but in 
Powell County it is only four feet thick. With the disappear- 
ance of the Bedford-Berea formations in Estill County, the 
Sunbury comes down upon the Ohio shale. The Ohio shale 
varies from 25 to 245 feet in thickness. It outcrops throughout 
the Knob Belt, and underlies thousands of acres in Kentucky. 
Large areas, however, must be discarded because they are too 
badly weathered to be of value as oil shale, and also away from 
the outcrop the overlying formations become too thick for econo- 
mical stripping. Dr. W. R. Jillson allows approximately 1,000 
feet from the outcrop as the outside limit of stripping. His 
estimates of the areas of Ohic shale which are workable and 
areas not workable are as follows: 


Computed Areas of Ohio Black Shale in Kentucky (Ref. 55:4). 


i] 
Area Work- 


Area of Area Not |able % Mi. seats 
Out k ee 
utcrop Workable Beyond Edge Workable 
Section of Outcrop 
= lee 3 bs a lS 8 
i) 5 ot 5 o 5 a 5 
n <q n < mn < op) < 
heed Ger 
Western* ...... | 511) 327,040] 128) 81,920 aa 24,560 437 279,680 
Eastern} ........ | 365| 233,600 91 58,240] 61 39,040} 335| 214,400 
Southern{ ...... | 142) 90,880) 35) 22,400 74] 47,360| 181) 115,840 
Motels *oave. | 1,018 | 651,520| 254) 162,560| 189 120,960| 953| 609,920 
beanets aes | | 


* Area west and northwest of Stanford. 
ress east and northeast of Stanford. 
rea generally south and southwest of Stanford including: 3 
the Cumberland River Valley and adjacent water sheds, F oa 
The eastern and western sections given above are in the 


Knobs. The southern section extends outside of the Knobs. 


Oil shale from 21 counties have been tested. The results 
as stated by Dr. W. R. Jillson are here given. Knob counties 
are starred (Ref. 55:7, 9): 
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TESTS OF KENTUCKY OIL SHAL®#S. 
Approx. 
County tiie: 1Cu.Ft., | Gal. Per per short 
RavaLy, Lbs. Short Ton Ton 

Cu. Ft. 
BAER Sign ee ot | 2.246 136.79 | 11.25 | 3,000 
PS OVICME: bon.0 sheet ae, een! | 2.363 | 147.26 | 11.00 | 5,000 
[Eyres 4 5 Sh ieee Ree © | 2.367 | 147.51 11.5 | 8,000 
SENSI Dag Rea Ss es ee | yell} 131.56 | 18.0 | 8,000 
PRE Ripe ee Cee ee 2.260 140.77 | 11.0 | 5,000 
SURI GEE eh ee a | 1.968 122.59 | 17.25 | 10,000 
i Osta Ui A eee ee | 2.027 126.26 | 22.00 | 10,000 
BUTS ITO ton et | 1.966 122.62 | 21.5 10,000 
ATTATAS Rete ee ee 2.073 129.00 | 21.0 | 10,000 
J GILETSONS we see eee 2.198 136.78 | 15.5 5,000 
RWIS ee eet ee 2.320 144.51 | 10.25 3,000 
ANC Gla ey pts 2.123 132.24 | 15.5 8,000 
WESC ISOD ie poe ae 2.047 127.50 | 18.5 8,000 
Wario *. 082. 92 de feg Pa PAT 132.50 | 16.0 8,000 
MIGHteOImMerys | fo oe 2.078 129.44 | 19.0 8,000 
IN CIE OTe tee ree ek 2.126 132.43 19.0 8,000 
PO Wel mane se eet ee 2.406 149.85 16.75 8,000 
OWA oe eee 2.261 140.82 | 12.5 8,000 
TEOCKCASTIG ee | 2.400 149.47 8.0 | 3,000 
FEV LOD Ae eee eee 1.964 | 122.43 27.75 | 10,000 
LMELUELSS) ee = ES ae eee | 2.197 | 136.92 | 8.25 | 5,000 

Average, 21 samples 273 | 129.37 | 

| | | 


November 30, 1920. 


Samples from Elliott and Webster counties were not from 
the Ohio shale but were taken from the Pottsville formation. 

The above tests of Kentucky oil shale show that the best 
results in the Knobs are obtained from Black shale of Estill 
County which yields 22 gallons of oil per ton of shale; the 
poorest yield was from Rockcastle County at 8 gallons per toa. 
Outside of the Knobs, Taylor County led with 27.75 gallons of 


oil per ton of shale. 


Actual distillation of Kentucky oil shales for commercial 
uses was made at Vanceburg before oil had been secured ex- 
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tensively from drilled wells. The Sunbury shale was utilized. 
Within the last few years, several corporations have been formed 
to develop the oil shales of the Kentucky Knobs. 


An oil shale plant should be located near a stream to secure 
an ample supply of water. And to be successful the oil shale 
operation necessitates efficient mining, mechanical and chemical 
engineering, and business organization. It requires a high de- 
gree of technical skill and experience in the oil shale industry, 
research to adapt the process of distillation and other details 
to the specia! requirements of the particular shale being used; 
and large sums of money properly to finance the company. 
All operations, including labor, must be cheap. Transportation 
facilities for the supplying of the plant with material required 
for operation, and for carrying the oil and by-products to mar- 
ket, must be adequate and freight rates low. There should be 
a large, readily accessible market for the company’s products, 
which must be sold for the same or less price than other petrol- 
eum products of equal quality. Thus a successful, commercial 
oil shale plant is an entirely different proposition from the 
laboratory distillation of oil shale in a small retort. 

A successful oil shale plant, however, will benefit not only 
the stockholders but also the ecmmunity and the State. Large 
sums of money will be expended for the erection and operation 
of the plant and shale mines and quarries. Much of this money 
will be spent in Kentucky. Also, miners and other employees 
will settle at the oil shale works. They will purchase their 
goods within the State. Railroad lines will be extended to the 
oil shale districts, thereby opening up regions at present some 
distance from railroads. All of these developments will occur 
in the not distant future. In 1923, the oil shale industry in the 
United States as a whole and in Kentucky in particular is in the 
pioneer stage. 


Iron ORE 
The mining and smelting of iron ore formerly was an im- 
portant industry in the Knobs. At present, it has ceased to be 
carried on, due chiefly to competition of the high grade iron 
ores of the Lake Superior District and other regions, although 
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additional factors also aided in the decline of the Kentucky 
iron industry. In the future when the high grade ores of the 
other states have become exhausted, these lower grade ores of 
Kentucky once more will become of economic value and will be 
utilized. 


In colonial times a deposit of siderite and of limonite formed 
from the weathering of the iron carbonate (siderite) occurred 
on Slate Creek, southeast of the present town of Owingsville, 
Bath County. It was a replacement in the Onondaga limestone. 
This deposit, known as the Preston Ore Banks, was the first 
iron ore worked in Kentucky. The first furnace, called the 
Slate Creek Furnace, was conducted to smelt this ore about 
1790 by Thomas D. Owing (Ref. 82:308). It ceased operations 
in 1838. 

A forge was built further down Slate Creek and the iron, 
smelted in the furnace, was made into various articles. In 1814, 
states A. M. Miller (Ref. 82:309), cannon balls about 4 pounds 
in weight were cast at this plant, hauled by wagon to Licking 
River, and shipped by water down the Licking, Ohio and Mis- 
sissippi rivers to New Orleans, where they were used against 
the British in the Battle of New Orleans. 

The iron ore deposit here described was worked at various 
times until in 1880, a company organized by Prof. N. 8. Shaler 
began te mine the property (Ref. 82:309). The ore was shipped 
to Ashland to be smelted. Mining stopped only with the ex- 
haustion of the iron ore deposit. 

The iron mining industry in Bath County, states Prof. A. 
M. Miller, then shifted to Rose Run, about 5 miles northeast of 
Olympia. The mine was served by the Chesapeake & Ohio 
Railroad which ran a spur to the pit. The ore is oolitic hem- 
atite of the Clinton, Silurian age. The deposit averages about 
«hree feet in thickness and was 33 per cent to 40 per cent | 
metallic iron. Due to lime carbonate mixed with the ore, the 
metallic iron content often ran as low as 20 per cent. Mining 
operations ceased a few years ago (Ref. 82:311). 

Other iron ore deposits formerly worked in Bath County 
were a nodular iron ore of the Lower Waverly formation, 
which was mined and smelted at the Caney Furnace southeast 
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of Salt Lick, southeastern part of the county; and a limonite 
ore which occurred in erosion hollows on the top of the Mam- 
moth Cave limestone and was overlain by the Pottsville conglom- 
erate, south of Salt Lick. This latter ore was smelted at the 
old Bath Furnace (Ref. 82:312). 


An iron ore similar to the last one mentioned above oc- 
curred in the divide between the Kentucky and Red rivers. 

A furnace and forge were built about 1806 where Clay City 
now stands. It was dismantled about 1830. Estill Furnace then 
was constructed where now is situated Furnace Post Office. 
Transportation to and from Estill Furnace, and Cottage Fur- 
nace on the same ridge (Ref. 82:312) was by wagon. A rolling 
mill was erected in 1837 where now is Clay City, Powell County. 

In 1865 ‘‘The Red River Iron Manufacturing Company”’ 
was chartered and organized with a cash capital of $1,000,000.00, 
which sum was actually expended in the purchase of all the 
estate belonging to the Red River Iron Works and in improve- 
ment of the property. In 1868 the company began operations 
and in less than two. years completed two of the largest char- 
coal furnaces in the world, aecording to Collins, the historian 
(Ref. 18, vol. 2:168). For at least one year, more than 1,000 
men were employed. A town was chartered at the new fur- 
naces called Fitchburg after the two brothers, Frank Fitch and 
Fred Fitch, who were officers in the company. The product 
of the two furnaces mentioned above was taken by tramway 
six miles to Scott’s Landing on the Kentucky River near the 
mouth of Miller’s Creek. 

In 1871, the Estill Iron Company purchased the Cottage 
Furnace property (Ref. 18, vol. 2:168). 

In those days charcoal was used for fuel in smelting the 
iron ore. Prof. A. M. Miller states regarding the Fitchbury 
furnace that wood from 8/10 of an acre of land was required 
to be made into charcoal for every ton of iron smelted. This 
caused the forests to be cut away very rapidly. 

In Nelson and Bullitt counties coneretions of siderite and 
limonite derived therefrom occur in the Cuyahoga formation of 
the Waverly age. During the iron mining days in Kentucky 
furnaces were built to smelt this ore at Bellemont, Bullitt 
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County, and Nelsonville, Nelson County (Ref. 82:319). Iron 
ore smelted at the Nelson Furnace, Nelson County, according to 
Collins (Ref..18, vy. 2), analyzed 29.69 per cent to 35.64 per cent 
iron. In 1857, Nelson Furnace made 12 tons of pig iron per 
day. 


WATER RESOURCES 


The water resources of the Knobs include both surface and 
ground waters. 

Surface Waters. The Ohio River forms an important 
route of transportation, and source of water supply for a 
number of cities situated along its banks. The velocity of 
the Ohio River is variable. Between Maysville, near the east 
end of the Knobs and Louisville on the west, a distance of 198 
miles, the Ohio River falls 54 feet, an average fall of 0.27 foot 
or slightly over three inches to the mile. Floods are common 
on the Ohio. At Cincinnati the river has passed the danger 
line (50 foot stage) 23 times in the 46 years previous to 1906. 
The highest stage during this period was 71.1 feet, which oc- 
eurred in February 1884; the lowest was less than two feet 
(Ref. 79:37). The usual range is not much more than 25 feet. 
The highest floods, caused by the melting snow, usually come in 
February, or somewhat later. A second rise, caused by rains, 
takes place in May or June, but is generally less than the one 
at the close of Winter. A comparatively small rise is produced 
by Autumn rains. It may come in November, or not until late 
in December. The lowest stages are reached in August or Sep- 
tember, and usually continue into October. 

Before the railroads were developed to any extent in Ken- 
tucky, the Ohio River played a more important part than it 
does at the present time, in determining the location of towns 
and cities, and in the transportation of commodities. Louis- 
ville was located at the ‘‘Falls of the Ohio.’’ Here goods were 
carried around the rapids, and due to this geographic control 
the city of Louisville came into existence. 
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Steamboat landings occur at Louisville, a portion of which 
city spreads over upon Knob strata, and at Vanceburg in the 
eastern Knobs. 

A number of cities discharge their sewage into the Ohio 
River and also use its water for drinking purposes. Careful 
filtration and chlorination of the water should be practiced be- 
fore drinking. Lack of these precautions has resulted in typhoid 
in some cities. 

The Kentucky River rises in the mountains of Eastern 
Kentucky, cuts through the Knobs in Estill County, Plate IV, 
and flows in a meandering general northwesterly direction to 
empty into the Ohio River at Carrollton, Carroll County. Be- 
tween Beattyville, some distance east of the Knobs, and Frank- 
fort, in the Bluegrass, a distance of 189 miles, the river falls 
184 feet, or about one foot to the mile The gradient through- 
out the Bluegrass is low, but increases as the Knobs and Moun- 
tains are entered. The stream is subject to changes of volume 
and velocity similar to the Ohio River; and as the forests are 
cut off the drainage area of the Kentucky River and no trees 
planted to take the place of those that have been taken, floods 
should occur with greater intensity than in the past when the 
forests prevented the run-off from being too rapid. 

Due to a system of dams and locks, the Kentucky River is 
navigable to slightly beyond Beattyville. Steamboats and barges 
loaded with coal and other commodities, and rafts of logs towed 
by steamboats from the timbered regions down stream to the 
sawmills, may be seen moving along the river; but the railroads 
have taken a large amount of the traffic that otherwise would 
have gone by water. 

The gateway made by the Kentucky River through the 
Knobs into the Mountains, has been of great benefit to man in 
entering the rugged regions of Hastern Kentucky; and along 
the valleys of this river stretches a railroad line connecting 
the Mountains with the outside world. ° 

The Dix River rises in the southern Knobs and flows north- 
ward into the Kentucky River near High Bridge. A large dam 
is being constructed in the Bluegrass portion of the Dix River’s 
course. The water will be used for power to operate a large 
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hydro-electric power plant. The electricity will be distributed 
over a wide territory. 


The Licking, Salt and other rivers have been previously 
described. 


PLATE XXII. INTERIOR OF A CAVE IN MAMMOTH CAVE 
: LIMESTONE, 


Big Hill, Madison and Jackson counties. Photo by Augustus Martin. 


Dams to impound water for municipal purposes, other than 
for power, can be constructed readily across the narrow valleys 
in the rugged portions of the Knobs. A deep and narrow res- 
ervoir results in less loss by evaporation than occurs from a 
shallower but larger water surface. Such a dam was constructed 
in 1920-1921 across a valley between two high knobs in Pigg 
Hollow, 31% miles southeast of Berea. It is 35 feet high and 
has a reservoir of over 11,000,000 gallons of water. The water 
comes from springs and streams and is piped to Berea. Ten 
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springs in the knobs, also supplement the reservoir in furnishing 
water. This water works system is owned by Berea College. 


The gradient of the Knob streams is often steep where they 
leave the uplands; and their volume fluctuates rapidly and to 
extremes. Therefore the creeks are not used as a source of power 
to any extent. Before a water power project is commenced in 
the larger rivers a thorough investigation should be conducted 
relative to the numerous conditions necessary to its success. 


Ground Water.—Rain and melting snow either flow down 
the slopes of the Knobs, evaporate or sink into the ground. 

Regarding the effects of slopes and porosity of the soils and 
rocks in the Knobs, the sandy soils and conglomerate and sand- 
stone formations, as well as the rather level tops of the Potts- 
ville which cap certain of the Knobs, cause ready absorption of 
water. The border portions of these knobs are very steep and 
allow the water that does not sink in to run off very rapidly. 
Thus the surface dries quickly. The Mammoth Cave limestone 
is quite soluble and contains caves, Plate XXII, and under- 
ground water. Where there are joint planes or the rock is more 
soluble, chambers are formed. Underground passages may be 
formed at several levels one above the other. In exploring a 
cave a person should be careful not to fall into an enlarged 
joint plane leading from one passage to another beneath, as 
such an accident might be fatal. Stalactites and stalagmites 
oceur in these caves. Water seeping along the joint and bed- 
ding planes enlarges them and sometimes escapes to the surface 
along the outcrop of the limestone on the slopes of the knobs. 
Surface streams usually lower their channels more rapidly than 
underground streams in the limestone. Thus the underground 
streams may remain considerably above the level of the nearby 
surface streams even though no shale occurs in the limestone. 

The steep slopes of the Waverly formations cause the sur- 
face run-off on these Knob areas to be greater than on some of 
the other formations, and especially is this true of the Waverly 
clays and shales, which shed water to a greater extent than the 
more porous Waverly strata. 

Where the Waverly sandstone comes in contact with under- 
lying shale, the water table may cease to sink lower beneath the 
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surface of the knobs and a stream valley nearby may be deepened 
lower than this water table. The water comes to the surface 
as a spring perched on the valley side and is called a ‘‘perched”’ 
spring (Ref. 79:40). This type of spring may also occur along 
the larger streams where sand and gravel beds overlie clay, the 
water coming to the surface at the contract of the pervious and 
impervious deposits. Soft water is obtained from the springs 
and shallow wells in the porous Waverly sandstone. 

The Ohio shale area is more level than the territory under- 
lain by the Mississippian and Pennsylvanian formations men- 
tioned above. The soil is porous enough to permit water to enter 
and seep into the Ohio shale beneath it; but on, the steep slopes 
that occur occasionally in this shale area, little water penetrates 
the strata. The Ohio shale is rather impervious except for the 
numerous well defined systems of joint planes which occur at 
nearly right angles to each other. These joint planes permit the 
water more readily to seep downward into the formation. The 
water occurs chiefly in the joints, which decrease in size down- 
ward. Water from the Ohio shale has been secured from the 
joints as deep as 50 feet, but most wells are of less depth. 
They furnish sufficient water for family use. Numerous springs, 
some highly mineralized, are found along the Ohio shale out- 
crop. The minerals in the shale produce sulphur, alum, chaly- 
beate and other kinds of water. 

The Devonian limestone and the Silurian formations form 
a border strip of rather flat or rolling land. The limestone soils 
usually are porous enough to absorb considerable rainwater ; 
but the shale soils are of greater density and do not take in 
the water so rapidly. On the whole, however, a good deal of 
water enters the ground due to the rather level topography and 
porosity of the soil. The Silurian and Devonian limestones 
vield water for the use of the farm houses. The limestones are 
macnésian and their water contains magnesium, calcium, and 
other salts. The shales have joints which admit water. The 
shale water may contain a high per cent of mineral matter, such 
as the Epsom salts of Crab Orchard. 

In the river valleys water oceurs in the alluvium, and 
wells can secure water from this deposit. 
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Open wells are liable to become polluted and.care should 
be taken that this does not occur. Cold and clear water may be 
badly contaminated and be unfit for drinking purposes. Impure 
water may seep along joint planes or through passages dissolved 
in limestone and carry typhoid germs from one neighborhood to 
another. 


In the Knobs the soil, if frozen at all, is frozen to such a 
slight depth and for so short a period that a great deal more 
of the surface water sinks into the ground during the year 
than could occur under similar physiographic conditions in a 
northern, climate. The thunder storms of the warmer months 
often are accompanied by a concentrated downpour. Conse- 
quently a smaller quantity of water sinks into the ground and 
more runs off on the surface. During the Autumn in the Knobs 
a higher per cent of water sinks into the ground than at more 
rainy periods of the year because at that time the soil and 
rocks near the surface contain less water and have more empty 
pore spaces. 


Vegetation plays an important part in preventing surface 
run-off; but where the slopes have been deforested, or no cover 
crops have been planted, much water runs off that otherwise 
would have sunk into the soil. Plowing under a cover crop 
adds humus to the soil and makes it more porous, thereby per- 
mitting more water to sink into the soil. Cultivation also keeps 
the top soil porous and causes retention of rainwater. Lack of 
either humus or cultivation leaves the stirface hard and com- 
pact, and prevents water seeping into the ground. 

The lower relative humidity of the drier months produces 
greater evaporation and aids in increasing the drought econdi- 
tions of the Autumn months, although the primary cause of 
the dry season is lack of sufficient’ rainfall. 


MINERAL WATERS 


Mineral water in the popular sense of the term, is spring 
water containing either an unusual amount of mineral matter, 
or some unusual mineral. It usually is considered to have 
medicinal value. 
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Mineral springs may be classified according to the kind and 
amount of mineral matter they contain in solution. In the Knobs 
the mineral springs containing iron compounds are called 
chalybeate springs where the iron is in the form of the hydrous 
exide (Ref. 79:86) ; and alwm springs when the sulphate of iron 
is present in appreciable quantities. Ferric hydrate is precipi- 
tated from what is known as red sulphur water, so named from 
its color; and black ferrous sulphide is deposited from black 
sulphur water. White sulphur water gives a white deposit of 
sulphur. The iron may be deposited soon after the water is 
taken from the spring. Hence in order to obtain as much iron 
as possible, one should drink these waters at the springs. 

Hard water is ground water that contains bicarbonate of 
lime, magnesia, sodium, potassium, together with other bicar- 
bonates and sulphates of magnesium and calcium. Hard waters 
often hecome less hard after being boiled for some time. The 
hardness thus removed is termed temporary hardness. The 
softening of the water is due to the fact that the soluble acid 
carbonates of lime and magnesium are by boiling decomposed 
into water, carbon dioxide which escapes as a gas, and the 
practically insoluble normal carbonates of the calcium and mag- 
nesium. The degree of hardness that the water possesses after 
prolonged boiling is called permanent hardness, and is caused 
by the compounds that are not broken apart by the heat. 

The kind of mineral matter in solution is determined by the 
character of the soil and rock through which the water has cir- 
culated. New chemical combinations are sometimes formed 
from the dissolved mineral matter. The mineral and ordinary 
pure drinking water obtained from the formations in the Knobs 
to which the drill is likely to penetrate, commencing with the 
lowest geological formation, are as follows: 

The Calciferous formation at the base of the Ordovician will 
yield salt water, or salt, sulphur water. Therefore this deep 
seated stratum should not be sought in hopes of finding water 
for everyday consumption. 

The Silurian shales, especially at Crab Orchard, Lincoln 
County, furnish mineral waters. The Crab Orchard mineral 
water obtained its chemical compounds by dissolving the cal- 
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cium and magnesium sulphates which occur in the Osgood forma- 
tion, Silurian System, of that locality. These waters also con- 
tain other important elements. 


Analyses, by Dr. Robert Peter, of water from a Crab 
Orchard Spring, and of water from the famous Carlsbad, 
Bohemia health resort, are here given for comparison (Ref. 
79 :204). 


Composition of water from Sowder’s Spring, Crab Or- 
chard, Ky., and from the Sprudel Spring, Carlsbad, Bohemia: 


(Parts per million.*) 


Sowder’s Sprudel 
(Peter) (Gottl.) 
Silica WCS1O;) eee 5 eee ere eee eee | 12 | 144 
H Sito) a Ue) | eae OOS ae ee ae, Se ee ee Trace | A9 
WAL upraa TEN UT Tate (AUS) at ese cc 2a ore eee ean ace eee 6.4 
Galeiumse (Cal) ee we ee ee 664 | 110 
Maenesiiumip (Mg) 2s senc nce eee | 969 | 16 
Sodiwmme (CNG) cece esc cceereee | 523 | 1,874 
OLAS sitiiign (KS) meee ene eee ee | 134 | 23 
Bicarbonate radicle (HCO,) .................... | 1,159 1,839 
Sulphate: radicles(SO)) fess 3,666 | 1,898 
Phosphaterradiclem@e ©): essen eee Sears | 23 
GhiorineRCGh)l Tere bcs wees ee eee ee 606 | 724 
STOTT Cm (BT) ies cose ee eee ee | Trace | Bence coe 
| 
| 7,153 | 6,661 
| | 


*Obtained by computation to ionic form; igi 
hypothetical combinations. eth pun alent e tk 


One value of the Crab Orchard water is that it contains 
magnesium sulphate (Epsom salts), which is a cathartic. It is 
said that physicians have found that this water is not so severe 
a laxative as magnesium sulphate alone, which is accounted 
for by the presence of the other chemicals in this water. Salts 
have been manufactured from the Crab Orchard water and 


Sold as a laxative. Analysis of these salts as given by Dr. 
Robert Peter (Ref. 79:205), is herewith given: 
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Composition of Salts from Sowder’s Spring, Crab Orchard, Ky. 


Per Cent 

Mapnositim@st pha tenses cette ae Ye ot eS 63.19 
POULIN SUL Naeger ere ered a eet: er ate Caan er ae 4.20 
PES CLUSUSSIUNITNATS Lid To DD eee ee CA Cg Oe Pee rte oh eee 1.80 
Calcium sulphate ............. paetaee tc oe LR ee ee ale dee al 2.54 
SOU IMME CH ONL G pepe: ts a Se era et Ree! re ms bee 4.77 
Calcium, magnesium, and iron carbonates and silica..................... 89 
TSHRUVTSIDOS. so Sk ew 2, fae A  enaas e tee e ie ah ea OU ee ae oan Trace 
MIRtEL CRN GMOS SS. f thet tne IO ae ee ie Oe ae 22.61 
100.00 


The Silurian limestone within a comparatively short dis- 
tance of the outcrop furnishes drinking water in certain locali- 
ties. Examples are the Anita and the Royal Magnesium Springs, 
Oldham County, whose waters are sold for pure drinking 
water. Analyses of these two spring waters are as follows 


(Ref. 79:211) : 


Analyses of Table Waters from the Anita and the Royal Magnesian 
Springs.* 
(Parts per million.) 


Anita Royal 

(L. D. Kasten-| Magnesian 

bein) (A. M. Peter) 

SE TSE on {GSS CE) p> ee ee | 16 7.6 

fron . (He). 225 = et ER oe tea A 4 6 

Paiste Te CAD ae. 6b ee Owe eee ee 
COS ETS ETD) i eee eee ee ies 35 | 48 
INES GENT icy 4 O05 Fig eee aii eames ene eee eee 21 28 
MSC ROLDLLULTINee (Ey eee ee tl ee oN ccatausthcesccssaos Trace 

PLATE CMAN) eae eB ee Lest acdadell ! ieacbagiaanedsacnveon | 33 

Sodium and potassium (Na+K) ............ 2.9 1.4 
iGphArsGibses CVAD ale ee Oe erm Be eee pees | SSA ak a Bs Trace 
@arbonate: radicle (CO;) \sissrsee eet ante cee | 110 142 
PB ORAEGULACICIO fC GOs), (ecescaecc unt enecese eect | oe | Trace 

HOS DUAL Mra GLC es Ce. O;) tg. hee | Trace | en ees 

Sul pHatemradselos (5 Oy) csceeese eeeseence | Trace | 9.4 

(GBTOT try Gee (CI) rs ee i tes ces aps ee eee | 2.8 | rapa 
OCA SONU SG peer es Reema See | 191 | 242 


*Obtained by computation to ionic form; results originally stated in 
hypothetical combinations. 
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The Silurian limestone likewise furnishes good drinking 
water in other parts of the Knobs. 

The Ohio shale contains numerous pyrite and marcasite 
concretions. Water circulating along the joint and bedding 
planes may become charged with the iron and sulphur from 
these concretions, or with alum. The mineral waters thus 
formed issue in certain places along the bottom of the outcrop 
of the Ohio shale. 

Some of the better known springs flowing from the Ohio 
shale are: Sulphur Springs, three miles southeast of Lebanon, 
Marion County; Alum Springs, a few miles west of Junction 
City, Boyle County; Linietta Springs near Junction City; 
springs at Mitchellsburg and Shelby City, Boyle County; Hales 
Well, about 4 miles southeast of Stanford, Lincoln County; 
Dripping Springs, Garrard County; Estill Springs, just north 
of Irvine, Estill County; Oil Springs, northeast of Indian 
Fields, Clark County; Olympian Springs, southeastern Bath 
County; Fox Springs, 8 miles east of Flemingsburg, Fleming 
County ; Esculapia, Lewis County. 

Analyses of the waters at Olympian Springs and Estill 
Springs are given in the accompanying tables. 

Composition of water from salt-sulphur springs at Olym- 
pian Springs, Ky., and Aix la Chapelle, Germany (79 :206) : 


(Parts per million.* Analysts: Peter (Olympian Springs) and Liebig 
(Aix la Chapelle).) 


Olypmpian Aix la 
Springs Chapelle 
Silicag (SiOg) ees eae ae eee ee | 23 | 66 
TOT, (EG) ete treed Fe Ae | 1.2 | 4.4 
PN hobeovbonyy aval, (0.4 De eee ek Gen ease | 4 | Trace 
JeschahobioelMEt Dt pees Mee emenme ce cerue Chet ay Ce | Or pla tee ene 
SEVOM ELUM CGI) yn oe eae ee | 2.6 at 
Calcium (Cae ites 5 oe ee oe eee cere 89 | 63 
IMaenesinm eM 2) > cence ee ee eee | 42 | 15 
BO CUEING) deste scatter. cent ae he | 1,934 | 1,421 
POURS SUT CK get tke ee epee ere eee | 19 | 69 
alta ae CL) th ae cae ee ae a: | 0.03 
| 
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| Olympian Aix la 
Springs Chapelle 
Bicarbonate radicle (HCOQ,) ..0.........2..... | 329 | 1,023 
Sulphate! radicle«(SO,): nk... | 5.8 276 
oO SCS Ore Pega eel | 3,081 1,599 
[SURO GSTD ESS 4 ULB lp gee cecal Ree See Ae | 13 | 3.3 
CRCRREL CTU CCE ese Seb en a Ne oS | Trace | Trace 
Bonate radicles (1,0) yc Ss | Trace | Lay eee 
SMU MaCmrAagiCle (SS) te. nee Trace | 14 
ARR Om NATL OL © — teenie PS | 34 | 75 
| 5,584 | 4,628 


*Obtained by computation to ionic form; results originally stated in 
hypothetical combinations. 


Composition of Estill Springs Waters* (Part per million.+ Analyst, 
Robert Peter. (Ref. 79:206.) 


Red White Black Chaly- 
Sulphur | Sulphur | Sulphur beate 
| 
CNS oe kN | 6.8 | 1.0) 13 | 32 
Le ori SO? cok ete ea) eel RATERS ay es Bes horukd i 48 LB: 
PARMITTYEL ETI CAG) ee es | ee eae | 8.5 | 3.6 | See 
CUI CINIT HCO 2) esse tet de eancctee | 81 121 | 45 | 148 
Magnesium (Mg) ..............-....--- | 26 25 | atl | 47 
SSO CIUMES (ONS) sot 2, 99 52 26 7.4 
Pe OCea SLOT CLG) 8 ne ne 42 32 7.6 | 4.9 
Carbonate radicle (CO,) ........ 197 | 24 108 | 72 
Sulphate radicle (SO,) ............ 176 152 | 67 } 350 
Phosphate radiciles(PO,)) cas.) i .cs-22s | Trace | tae ee | weer 
UT OTIN Ome) so Sees occ ecapeicice 5 | 5.5 | 22 | Bed 
Organic and volatile matter.. 40 50 | 59 | 141 
| 715 | 696 | 410 | 896 
Free carbondioxide (CO,) ...... 325 360 | 263 | 269 
Free hydrogen sulphide (H,S) 4.5 | 3 | 35 | 0 
| | | 


*Geol. Survey Kentucky, Ist ser., vol. 4, p, 143. et 
+Obtained by computation to ionic fornr; results originally stated in 


hypothetical combinations, 


Throughout the Ohio shale area of the Knobs, springs and 
wells in this formation are apt to give alum, sulphur or chaly- 
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beate waters. For example, wells-dug at Berea and Wallace- 
town, Madison County, to depths generally less than 50 feet 
often yield sulphur water from the Black shale, and the same is 
true in other of the Knob counties. The springs and wells of 
common drinking water have already been described for the 
various Knob formations under the discussion of Groundwater. 


The economic value of mineral springs is considerable. 
Pure drinking water also is of value and large quantities ot 
ordinary spring water are shipped from the rural districts of 
Kentucky to the cities for table use. If a citizen in the Knobs 
has water on his land which he considers salable, it might pay 
him to have it analyzed, and if it proves of high quality, he 
should secure a market for it. The cost of transportation from 
the spring to the market will play an important part in de- 
termining whether or not the water can be sold at a profit. It 
also probably will have to compete with other excellent waters 
from Kentucky. The marketing of pure drinking water, how- 
ever, offers possibilities worth considering. 

The chemical composition of the water is of economic im- 
portance in various industries. Some waters are strongly cor- 
rosive. attacking the iron of the steam boiler. Secale deposited 
by hard waters has numerous detrimentel effects. Soft water is 
used with better results in making steam than hard water, and 
soft water also overcomes many of the other disadvantages of 
hard water. In laundries, soft water is far superior in every 
way to hard water, both in effecting a saving of soap and in 
cleansing the clothes. Water used in the manufacture of ice 
should be pure in every respect. These are only a few of the 
many instances which might be cited to show the relation of the 
mineral composition of water to our everyday life. 


SALT 
Saline springs have been mentioned. Wild animals came to 
them to lick the salt, hence the name ‘‘Licks.’’ In pioneer times 
salt was obtained from these waters by the early settlers of Ken- 
tucky. Concerning one of these licks in the Knob counties, 
Jedidiah Morse, the geographer, in 1796 said, ‘‘Bullitt’s Lick 
at Saltsburg (Bullitt County) although in low order, has sup- 
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plied this county and Cumberland with salt at 20 shillings per 
bushel, Virginia currency ($3.33 1/3) and some is exported to 
the Illinois country. The method of procuring water from the 
licks is by sinking wells from 30 to 40 feet deep; the water thus 
obtained is more strongly impregnated with salt than the water 
from the sea’’ (Ref. 18, v. 2:100). The first salt works in Ken- 
tucky were erected at Bullitts Old Licks near Shephersville, 
Bullitt County. About 1830, salt wells were operated three- 
quarters of a mile from Vanceburg. Salt also was obtained 
elsewhere in the Knobs. 

Since those pioneer times salt wells have been drilled in 
various parts of Kentucky and the water evaporated to secure 
the salt. 


NATIVE VEGETATION 


The distribution of the native vegetation is said by some 
authorities to bear a distinct relation to the underlying forma- 
tions. Prof. N.S. Shaler (Ref. 107:11) wrote: ‘‘The sugar tree 
and other maples, and the white oak, are characteristic of the 
base of the Devonian ‘knobstone’ series. Beech and red cedar 
grow on the Sub-carboniferous limestones. Pine, hemlock, 
laurel, and holly possess the Conglomerate cliffs and peaks. 
Chestnut and oak forests cover the shales and sandstones of 
the great plateau bordered by the Conglomerate bluffs.’’ 

On the other hand, Professor H. Garman, Entomologist and 
Botanist of the Kentucky Agricultural Experiment Station, 
states: ‘‘The great Kentucky forests present when the State was 
settled were, it is believed, not due so much to the diversity and 
richness of our soils as to the central position and diversity of 
surface and climate’’ (Ref. 41:8-10). 

In pioneer times the Knob areas contained fine forests. 
They have, however, been robbed of their timber until at pres- 
ent only remnants of the original growth remain. Today, the 
natural forest growth on the soils of the Ohio shale consists of 
several species of oaks, some hickory, chestnut, and Virginia 
pine. Sycamores closely follow the streams. The Waverly 
slopes for the most part are covered with small timber and 
underbrush, the largest trees having been cut. The most valu- 
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able timber that still exists is white oak, a fine tree formerly 
common but now mostly destroyed. Hickory, chestnut, pine and 
hemlock occur (Ref. 5:44). The scrub pine is common and 
widely distributed in Eastern Kentucky. Redbud and dogwood 


PLATE XXIIL. A KNOB CABIN. 


Uadiane COUN Hlth & EROB to the north. Et ie 200 tect verOGaln, sane 
the adjacent valleys. The soil in the foreground is derived from Waverly 
sandstone and shale. 

add beauty to the knob slopes in the Spring. The Mammoth 
Cave limestone soil supports oak, chestnut, hickory, poplar, 
sugar maple, red cedar, and walnut. The black walnut formerly 
was more common throughout Eastern Kentucky than now. 
These trees when of marketable size are valuable, and are being 
bought up and cut. They are said to be easily grown from the 
nuts (Ref. 41). The shell bark hickory produces excellent nuts. 
The Big Shell-bark hickory also occurs and produces larger 
nuts than the shell-bark hickory. Other hickories grow in the 


Knobs. 


The Pottsville soils on the tops of the higher knobs, have 
chestnut which is common in sandy soils, oak, hickory, pine and 
an undergrowth of huckleberry, wild grapevine, sassafras and 
black-haws. Trailing arbutus, mountain laurel and dogwood 
also grow here. 


Mistletoe, a common parasitie plant, is often seen on the 
limestone belts of the level Knobs. It is said to be distributed 
to a great extent by the bluebird which eats the berries in 
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midwinter (Ref. 41:29). The mucilaginous substance surround- 
ing the seeds no doubt adhers to the bird’s beak and is rubbed 
off on twigs and branches, where on drying it fastens some of 
the seeds down securely. Mistletoe and holly are picked at 
Christmas time, and sold in the Knob towns and even shipped 
outside the State. 


The Knob counties are the home of a great variety of all 
kinds of vegetation. Once, forests covered the region; but today 
instead of being clothed with majestic trees a large per cent 
of the Knobs are either under cultivation, or are growing up 
in serubby second growth timber and underbrush, or abandoned, 
are being gullied by surface wash. Only. rotting stumps are 
left to show where the towering trees once stood. In cutting the 
trees needless waste often has taken place. The ax has been 
used where the more economical saw should have been em- 
ployed. Stumps three feet and higher can be seen here and 
there. Smaller trees have been cut that should have been al!- 
lowed to grow until they were of greater dimensions. Hard- 
wood trees often are cut for firewood, not only for home use 
but also to be sold in the nearby towns. This hardwood should 
have been allowed to grow until it could have been sold for pur- 
poses that would have returned the farmer more money than he 
obtains for it as fuel. 

In addition to the farm woodlots, there are some large 
ferest properties. Berea College owns 5,000 acres of Knob land, 
a large per cent of which is forested. A chief forester lives on 
this property in an attractive log house centrally located to all 
parts of the forest. His assistants’ houses, Plate XXIII, are 
located in various parts of the area so that watch can be kept, 
and a fire stopped before it gathers headway. 


While the larger timber from the Knob forests has been 
cut away, a few logs are still hauled to town in some sections 
and sold to the local lumber dealers. Many railroad ties are 
produced, Plate XXIV. Spoke factories use a great deal of 
the smaller hardwood trees. Thus McCammon & Kellar, Leb- 
anon, make automobile spokes, and wagon hubs and spokes. Oak 
and hickory trees eight inches up in diameter are used for 
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spokes, and nine inches up in diameter for hubs. At this same 

town is a hardwood floor manufacturing company. 
Reforestation of large areas of the Knobs should be started. 

Scientific methods of forestry should be practiced. Trees 


PLATE XXIV. RAILROAD TIES BEING TAKEN OUT OF THE KNOBS. 


Photograph taken on Narrow Gap Road, Madison County. Knob 
topography seen to the south. 


should be grown for lumber, ties, posts, spokes, hubs and the 
like. Also hickories, walnuts and other species planted in suit- 
able locations will produce a commercial nut crop which the 
farmer can gather and sell in the nearby town or city. The 
forests will aid in stopping soil erosion, preventing floods, the 
drying up of streams during the dryer months and in other ways 
be of benefit to man. 


Witp ANIMAL LIFE 

Robins, grackles, sparrows, wrens, bluejays, and many 
other species of birds make their homes for at least a part of 
the year in the Knobs. The mockingbird and the Kentucky 
cardinal are especially interesting. Buzzards, which are scay- 
engers, can be seen soaring over the Knob tops. Wild doves are 
quite frequently seen. 

Snakes are numerous in the Knobs. There are the harmless 
and helpful varieties such as the blacksnake, garter snake, green 
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spake and others: and also the poisonous rattlesnake and-cop- 
perhead. The copperhead is said to strike without apparent 
provocation, but the rattlesnake usually plays fair and gives a 
danger signal which sounds something like the buzz of a 
locust. These poisonous snakes enjoy lying on the warm rock 
ledges of the Mammoth Cave limestone and Pottsville conglom- 
erate. They are the only really dangerous animals that one 
meets in the Knobs. 

Lizzards are seen basking in the sun on a rock or fallen 
tree. They are all harmless. 

Rabbits are very numerous and are generally hunted for 
food. In the Knobs are also found squirrels, chipmunks, wood- 
chucks, skunks, muskrats, opossums, raccoons, gray and red fox, 
and wildeats. The furs are brought to town and sold. The fur 
business, however, is not important. 

The Knobs streams contain sunfish, black bass, perch and 
other varieties of fish. Some of the streams and ponds have been 
stocked with fish and offer good fishing until the supply becomes 


exhausted. 


Galeries 


CHAPTER V 
ECONOMIC CONDITIONS 


THE Lanp AND Its UsEs 
Farm land according to the United States census* is divided 
into unimproved land not in forest, woodland, and improved 
jand. 


UNIMPROVED LAND 


The unimproved land in the Knobs consists of the steeper 
slopes which are rocky; where the forest has been cut off, the 
land being left to grow up to underbrush and to be ruined by 
soil erosion ; the more level areas where the soil is too thin or too 
wet for farm use; and the fields which have been left unpro- 
tected by a cover crop and have been gullied by surface water. 

The thousands of acres that are in unimproved land due 
to one or more of the above causes are shown in Table 8. In 
consulting this Table it should be remembered that the Knob 
counties also contain Bluegrass or Mountain sections, some- 
times both; but due to the irregularities of both sides of the 
Knob boundary, it is not feasible to make a census for the Knob 
strata as differentiated from the physiographic divisions in the 
Knob counties underlain by Bluegrass or Mountain. rock forma- 
tions. In discussing the Knob counties comparison will be 
made between counties having a more rugged topography and 
those having a more gentle relief. The differences will be noted 
that are the result of Knob conditions. In this way the influ- 
ence of geography upon the life and industry of the people can 
be determined for the various types of topography. 

The total number of acres in woodland or otherwise unim- 
proved land and the percentage of land surface unimproved are 
given in Table 8. 

The influence of topography upon the per cent of unim- 
proved land, including woodland, is shown by the following ex- 
amples: In 1920, Estill County, which is mostly Knob and Moun- 


*Statistical tables, unless otherwise mentioned, are based on figures of 
the United States Census. 
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tain territory, had 62.5 per cent of its total land surface unim- 
proved; Lewis, 67.7 per cent; Powell, 72.7 per cent; Rockcastle, 
56.2 per cent; Rowan, 76.1 per cent. The Knob counties con- 
taining a large percentage of their area in the more level Knob 
and Bluegrass districts than the counties mentioned above, had 
the following per cent of their surface in unimproved land, in- 
cluding woodland, in 1920: Boyle, 26.8 per cent; Clark, 23.6 
per cent; Fleming, 24.9 per cent; Garrard, 26.4 per cent; Madi- 
son, 22.3 per cent; Oldham, 29.7 per cent. The unimproved 
areas were almost entirely in the Knob and Mountain portions 
of the counties. 


Thus it is shown that the’ Knob counties containing more 
level or rolling Knob and Bluegrass land in proportion to their 
land surface have a lower percentage of unimproved land than 
is found in the counties having a higher per cent of rough knobs 
and mountain area. 


An increase in the per cent of total land surface unim- 
proved, including woodland, occurred in ten of the Knob coun- 
ties from 1910 to 1920. The smallest changes in per cent of 
unimproved land are found in the counties containing the 
greatest areas of level Knob and Bluegrass land. 


Taking the Knob counties as a whole, there was in 1910, 
42.3 per cent of the total land surface unimproved, including 
woodland; in 1920, 44.0 per cent unimproved, as compared to 
the State’s 45.7 per cent. The mountain divisions of Kentucky 
caused the percentages of the Staie’s unimproved land to be 
higher than that for the Knobs. 


The hilly and mountainous Knob counties have a greater 
acreage in woodland per square mile of their total area than the 
more level counties. During the decade of 1910 to 1920, six 
Knob counties increased their acreage in woodland. This in- 
crease per square mile of territory was as follows: Bath 
County, 10.3 acres; Clark County, 5.4 acres; Fleming County, 
0.2 acres; Garrard County, 1.4 acres; Lewis County, 45.2 acres: 
Marion County, 7.4 acres. The remaining Knob counties lost 
in their individual acreage infarm woodland. The Knob coun- 
ties in 1910 had a total acreage in woodland of 854,892 acres; in 
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1920, 792,741 acres. This was a loss during this decade of 
62,151 acres of woodland. 

On the individual farms themselves, the more Bluegrass 
and level Knob territory, the more every acre was improved. 
For example, Madison County, which has a large percentage 
of rich, level land, in 1910 had 15.1 per cent, and in 1920, 13.1 
per cent of its actual farm land unimproved. On the other 
hand a rougher county such as Rowan in 1910 had 66.8 per 
cent, and in 1920, 68.5 per cent of its farm land unimproved. 
Ii is a good thing to have a high percentage of unimproved land 
per farm on the steeper slopes provided the surface is in woods, 
but in Rowan County from 1910 to 1920 there was a gain in 
cultivable farm land by the clearing of woodlots of 2,836 acres. 
During the decade of 1910 to 1920 twelve Knob counties de- 
creased their woodland a total of 91,483 acres. Woodland can- 
not be decreased continually without finally reaching a point 
where there are no more woodlots to cut off. The resulting loss 
by erosion, especially on the deforested bare slopes, is severe. 

If the citizens of the Knob counties are to enjoy a lasting 
prosperity, they should increase the woodlots until all of the 
steeper slopes are forested. The soil which is now being lost 
by erosion would then strikingly decrease in amount lost, and 
the value of these knob lands would increase. 

Unimproved land, exclusive of woodland in the Knob coun- 
ties, includes large areas ruined by overeropping and erosion. 
Due mostly to the above mentioned causes, there was a total 
gross loss in the Knob counties of 123,705 acres of cultivable 
land from 1910 to 1920. This enormous waste of land could 
‘to a great extent have been prevented by proper farming 
methods. The resulting gain to the land owners and the State 
would have been tremendous. 


TIMBER AND ITs USES 
In the early days of Kentucky the Knobs were covered with 
forests of valuable timber consisting of oak, chestnut, hickory, 
sugar maple; cedar, black walnut, basswood, pine and poplar. 
Today most of the best timber has been cut and in its place a 
less valuable second growth of trees and underbrush occupies the 
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land. Ruthless lumbering operations which considered only 
the value of the timber then standing and took no thought of 
reforesting the land as the trees were removed, have been the 
chief cause for the present lack of lumbering industries on a 
large. scale. 


In the districts adjacent to the former iron works in the 
Knobs large areas were denuded of their forests to supply fuel 
for the furnaces. In the Red River Iron District, between 1808 
and 1875, sections of Powell and Estill counties were completely 
deforested. Other causes for the decrease of valuable woodland 
are forest fires; live stock browsing at will, thus injuring the 
trees and tending to make them decay low down on the trunk; 
cattle trampling down and eating the seedlings and sprouts; 
too close grazing and trampling down of the soil, which causes 
the forest floor to become unfavorable for the retention of mois- 
ture and the reproduction of seeds; leaving diseased trees stand- 
ing when the healthy trees are cut, thereby allowing the diseases 
to remain in the forests where they spread to other trees. 
Deforested areas become hardened, gullied, and unfit for the 
growth of new trees. 


The rate at which the forests on the Knob farms are be- 
coming destroyed is shown by the fact that in 1910, 24.7 per cent 
of the total surface of the Knob counties was in woodland and 
in 1920, 22.9 per cent. If this loss in the woodlots of the Knob 
counties continues, the woodland will have entirely vanished 
by 2047 A. D. 


The method of marketing the timber has greatly changed 
since the earlier days. Formerly great numbers of logs were 
floated loose or in rafts down thé Kentucky and other large 
rivers. The building of locks in the Kentucky River put a 
stop to floating out loose logs. Rafts still are towed down 
stream, however, and at the sawmills along the river far removed 
from the forests, one can see the log rafts moored to the shore 
and the logs being pulled out of the water to the mill. Towing 
the log rafts is more expensive than floating the logs loose, and 
some of the sawmills which used the loose logs, closed down or 
~moved to other localities. 
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Portable sawmills follow the retreating stand of valuable 
timber into the mountains. Railroads bring out the rough lum- 
ber and other products of the mills. Disadvantages of floating 
the logs to sawmills which are overcome by railroad carriage 
are that the inconveniences incident to getting the logs over 
the shallower portions of the river channel during the short 
flood periods are done away with by railroad transportation ; 
when logs were floated out, many logs were stranded or carried 
past their destination and retrieved, if at all, only after expen- 
sive labor; logs became weathered and discolored during their 
trip down the river; the market was swamped with logs during a 
short period of the year. 

Sawmills and planning mills in the Knob eounties in 1920- 
1921 (Ref. 45), were as follows: Bath, 2; Bullitt, 11; Clark, 6; 
Estill, 3; Fleming, 4; Garrard, 3; Lewis, 13; Lincoln, 10; Mada- 
ison, 2; Montgomery, 1; Nelson, 5; Oldham, 1; Rockcastle, 19; 
Rowan, 9. Thus the Knob counties had a total of 89 sawmills, 
as compared to 28 sawmills listed for the counties of the East- 
ern Kentucky Mountains, and 74 in Bluegrass counties. Hight 
mountain counties without good railroad or water transporta- 
tion had no stationary sawmills, because transportation by one 
of these modes of carriage is necessary between the forest and 
the sawmill and the market for the mill’s products. If cheap 
and satisfactory transportation is possible between the forest 
and the stationary sawmill, then the logs can be brought to the 
mill from a long distance even after the forests in the immedi- 
ate neighborhood are cut away. The life of the sawmill is there- 
by prolonged. 

Comparison of the Bluegrass, Knobs, and Eastern Ken- 
tucky Mountains, shows that the sawmills which change the 
heavy logs into shorter lengths, or rough lumber are moving 
into the mountain areas following the retreating forests. The 
rough lumber and semi-finished material thus made is more 
easily moved and stored than dressed planks, or other finished 
products such as sash, doors, blinds and the like. The manu- 
facture of these easily injured finished products is carried on 
near the markets, the rough lumber being shipped to these plan- 
ing mills from the sawmills nearer the forests. Thus the saw- 
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mills and the planing mills of the Bluegrass and the border 
portions of the Knobs are situated where they can secure the 
rough and semi-finished lumber most readily and cheaply and 
at the same time be within as easy, inexpensive reach as pro- 
sible, of large markets for their finished products. The saw- 
mills of the Knobs are not near large markets for finished prod- 
ucts and the forests are retreating away from them, hence they 
will diminish in number. At present some spoke and hub, and 
hardwood floor mills are located in and adjacent to the Knobs, 
using small oak and hickory trees from the Knob slopes in the 
first named industries. 


In order to stimulate the lumber industry as a whole in 
the Knobs either the population must increase greatly with a 
resulting demand for wood products from the planing mills; 
or the Knob slopes must be reforested, thereby supplying the 
sawmills with a nearby source of timber. Railroads also furnish 
a market for high grade ties, Plate XXIV, which are getting 
more scarce in the Knobs. Low grade ties are produced and 
treated with creosote, but as time goes on even the low grade 
tie timber will become exhausted unless new trees are planted. 


Tan bark is still produced to some extent in the Knobs 
and, adjacent Mountains. It formerly was obtained from the 
chestnut oak, but now hemlock and chestnut are also used. The 
production of tanbark in the Knobs as a whole, however, is 
nearing an end. 


DRAINAGE 


Drainage of swamp land is not a problem in the Knobs as a 
whole, because of the rapid fall of the streams from the higher 
Knob land to the comparatively nearby base level of the Ohio, 
Licking, Kentucky and Salt Rivers, and their principal tribu- 
taries. 


Along the river bottoms which are subject to seasonal over- 
flow the water does not drain off readily in all localities with 
the subsiding of the flood. Such areas need to be drained in 
crder to improve agricultural and health conditions. Lewis 


County has one operating drainage enterprise under private 
ownership (Ref. 114:4). 
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In the vicinity of South Park, Jefferson County, occur areas 
of very flat land just north and northwest of South Park Hill, 
as shown in Plate XXV. This region used to be an extensive 
swamp, but it has mostly been reclaimed by a system of drain- 


PLATE XXV. RECLAIMED SWAMP LAND. 


Scene near South Park Station, Jefferson County. A good ‘“Piked”’ 
road is shown in the foreground. Knobs rise to the southward. 


age ditches. General farm crops and vegetables are raised on 
this land. Tractors can be seen moving over the level surface 
on the larger farms. Sheep and other live stock are kept in 
considerable numbers on some of the farms. 

The Ohio and other shale belts of the more level Knobs will 
be especially benefited agriculturally by drainage of the soil. 
Tile, pole drainage and ditches increase the yield of corn and 
other crops. Every farmer should drain at least his more level 
land. He will find it is a good investment. Also subsoiling, lime, 
phosphate, cowpeas, clover and cultivation will improve the 
Knob land at almgst every point. The steeper slopes on the 
face of the knob hills drain off more readily than the level land, 
though even on the knobs occurs land that can be greatly bene- 
fited by drainage. The sandy soils of the Pottsville on the crests 
of some of the knobs, due to their porosity and topographic posi- 
tion, drain quite readily. 


Improved Farm Lanp 
Improved Knob county land in farms in 1910 totaled 
1,998,435 acres or 57.7 per cent of the total land surface ; in 1920, 
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1,936,881 acres or 56 per cent of the total land surface. The de- 
crease in improved land during this decade was 61,554 acres. 
In 1920, 54.3 per cent of the total land of the State was im- 
proved. 

The total net decrease of improved farm land in the Knob 
counties came as a result of the following factors: a total gain 
of 91,483 acres of improved land by the clearing of woodlots in 
the counties of Boyle, Bullitt, Estill, Jefferson, Lincoln, Madison, 
Montgomery, Nelson, Oldham, Powell, Rockcastle and Rowan. 
Yet the Knobs as a whole gained only 62,151 acres for the coun- 
ties of Bath, Clark, Fleming, Garrard, Lewis and Marion had a 
loss of 29,332 acres of cultivable land due to increase of wood- 
lots. This is a move in the right direction. An increase in wood- 
land could very well occur in all of the Knob counties. A gross 
loss of 140,106 acres of cultivable land largely due to erosion and 
other preventable causes occurred in fifteen Knob counties and 
a gross gain of 16,401 acres other than by clearing in the remain- 
ing three counties. This resulted in a gross loss of 123,705 acres 
of cultivable land for the Knobs as a whole. 

A net gain of 28,513 acres of cultivable land is found in 
Boyle, Bullitt, Garrard, Madison, Montgomery, Nelson, Oldham, 
and Rockeastle counties. A net loss of 90,067 acres of cultivable 
land occurred in Bath, Clark, Estill, Fleming, Jefferson, Lewis, 
Lincoln, Marion, Powell and Rowan. Thus the total net loss of 
cultivable acreage in the Knobs as a whole equalled 61,554 acres. 

The greater the area of level, fertile Knob and Bluegrass 
land in a county, the higher the per cent of improved land in 
that county. Counties containing large areas of this level, 
richer territory had the following per cent of land surface im- 
proved in 1920: Boyle, 73.2 per cent ; Clark, 76.4 per cent; Flem- 
ing, 75.1 per cent; Garrard, 73.6 per cent; Madison, 77.7 per 
cent; Montgomery, 76.3 per cent; Oldham (Plate XXVI), 70.3 
per cent. 

The greater the area of hilly and mountainous land in a 
county the smaller the per cent of improved land as shown by the 
following: Estill County had 87.5 per cent of its land ee 
improved; Lewis, 32.3 per cent; Powell, 27.3 per cent; Rock- 
castle, 43.8 per cent; Rowan, 23.9 per cent. 
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The total number of farms in the Knob counties increased 
16.4 per cent from 1900 to 1910. While the number of farms 
was increasing, the actual land area in farms decreased 0.79: per 
cent. Hence the farms were becoming smaller by sub-division.’ 


PLATE XXVI. THE KNOB BELT IN OLDHAM COUNTY. 
Scene two miles east of Ohio River, about one and one-half miles 
northeast of Prospect, looking northeast, 


From 1910 to 1920 the number of farms increased 1.6 per cent, 
but the area in farms decreased 2.5 per cent. The total 
cultivable acreage had a net decrease of 3.08 per cent. Thus 
the farms were still increasing although much less rapidly than 
during the preceding decade and were becoming smaller. The 
falling off in the increase of farms by sub-division indicates that 
the land obtainable for sub-division into smaller farms was be- 
coming more scarce. Table 10 shows the increase or decrease in 
farms by Knob counties. 

The decrease in the size of farms, Table 11, is shown as fol- 
lows: In 1910 the average Knob county farm had 85.7 acres 
(State average, 85.6 acres) ; 1920, Knob county farm had 82.2. 
acres (State average, 79.9 acres). But Jefferson County in 1920 
had farms averaging 64.2 acres. Intensive cultivation of market 
crops for the nearby city of Louisville enabled the people to 
make a living on farms of this size. But from 1910 to 1920 the 
land in farms in this county decreased 15,329 acres and the num- 
ber of farms decreased by 267. 

The average number of acres of improved land per farm 
in 1910 in the Knob counties was 57.1 acres and in 1920, 54.5 
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acres. The per cent of improved land per farm in the Knob 
counties was 66.3 in 1920. The State average in 1920 was 64.7 
per cent of improved land per farm. This shows that the Knob 
counties taken as a whole have a somewhat higher per cent of 
acreage per farm under cultivation than the State. This is due 
to the considerable area of level Knob and Bluegrass ter- 
ritory in the Knob Counties where a far greater proportion 
of the land in each farm is under cultivation than in the rougher 
sections, as shown in Table 12. 

The topography influences greatly the value of the land. 
Rugged counties with their poorer soils, diffteulties in farming 
and in reaching a market, have lower land values, other things 
being equal, than the more level Knob and Bluegrass areas in the 
Knob counties. The more mountainous counties had the follow- 
ing average land values per acre in 1920: Estill, $20.80; Lewis, 
$18.20; Powell, $18.30; Rockeastle, $15.51; Rowan, $10.10. 
Compare these land values with those of the more level coun- 
ties: Boyle, $121.36; Clark, $147.82; Garrard, $121.18; Madi- 
son, $95.09; Montgomery, $140.26. 

The number of tractors used on the farms of the Knob 
counties is influenced by the topography. In 1920, Clark had 
35 tractors credited to it; Madsion, 43; Estill, 1; Lewis, 10; 

tockeastle, 8. The average value of Knob county land per acre 

in 1900 was $20.37; 1910, $33.10; 1920, $67.89. This is a higher 
land value than in the Knob Belt proper due to the Bluegrass 
areas included within the Knob counties. 

Percentage of increase in land values often bears a direct 
relation in most of the Knob counties to the increase in the num- 
ber of farms. Thus Boyle County from 1910 to 1920 had an in- 
crease in land valuation of 117 per cent and an inerease of 259 
farms. Powell from 1900 to 1910 had an increase in land val- 
uation of 207 per cent and an increase of 103 farms. But from 
1910 to 1920, Powell had an increase of land valuation of only 
15 per cent and a decrease of 154 farms. Similar examples can 
be seen in Tables 10, 13. 

Other factors in addition tc the demand for farms influ- 
enced land values. In Estill County land values from 1900 to 
1910 increased 99 per cent and there was an increase of 216 
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farms; but in 1910 to 1920, land values increased 92 per cent 
while there was a decrease of 49 farms, the increase in land 
values being due not so much to demand for farms for agricul- 
tural purposes as to the discoveries of oil that were made during 
this decade. 


The percentage of increase in valuation and the amount of 
improved land per farm bear a relation to each other. In dis- 
cussing this subject, land values and the increase in land values 
are considered for the land without buildings or improvements. 
Tables 12 and 13 show by counties the number of acres of im- 
proved land per farm, per cent of increase in valuation, and 
actual increase in valuation per acre from 1900 to 1920. These 
tables show that in the more mountainous Knob counties the per 
cent of increase in valuation from 1910 to 1920 has been large, 
but the actual increase in valuation per farm acre has been a 
fewer number of dollars, and there are a smaller number of im- 
proved acres per farm, than in the level Knob counties. 


The percentage of increase in land values has been greatest, 
with few exceptions, where tobacco is grown in quantity, for 
the value of an acre of land is dependent largely upon the net 
earnings which can be secured from it. The production cost of 
White Burley tobacco grown especially in the level Knobs and 
Bluegrass portions of the counties under discussion, increased 
104 per cent from 1913 to 1919. During this time the selling 
price increased 269 per cent. The higher selling prices of other 
farm commodities in 1919 as compared to 1909, also helped in- 
crease the value of the land. Comparative farm selling prices in 
1909 and 1919 for cereals per bushel in Kentucky were as fol- 
lows: corn, $0.62, $1.55; wheat, $1.11, $2.11; oats, $0.51, $0.91; 
rye, $0.88 ; $1.75; barley, $0.76, $1.57. 


The average per cent increase in value of Knob county land 
from 1900 to 1910 was 62 per cent; 1910 to 1920, 105 per cent. 
The State average per cent increase in value of land from 1900 
to 1910 was 64 per cent; 1910 to 1920, 122 per cent. 

The reaction from the rapid increase of land values noted 
above came with the sudden drop in the selling price of farm 
products. This falling off in the selling price of farm commod- 
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ities and the general business depression that struck the United 
States caused a decrease in land values. In the business cyele, 
it should be remembered, declining commodity prices precede 


PLATE XXVII. KNOB STRATA IN ROWAN COUNTY. 


Vice sokinie wade alone ‘Choampesie @ Onie Hatimned near sieee saan 
miles southwest of Morehead. Photo by Chas. Butts. 

declining real estate prices. Boyle County’s rich land in 1920 
sold at a maximum of $350.00 per acre, but by 1921 the depres- 
sion had begun to be felt on land values and the maximum value 
was $250.00 per acre. Madison County also has considerable 
level and rolling land, and its maximum value per acre of 
$500.00 in 1920 dropped to $250.00 in 1921, 

The more mountainous counties which did not raise so much 
tobacco and other crops that had such a sharp decline in price, 
did not have their land values decrease as much as the richer, 
more level areas. Thus Rockcastle County’s maximum land value 
per acre in 1920 was $50.00; 1921, $40.00. Rowan’s valuation 
per acre in 1920 was $25.00; 1921, the same. Powell’s land value 
in 1920 was $70.00 per acre; 1921, $60.00, these values being 
maximum prices. 


The assessed value of all property per farm, Table 14, bears 
a relation to the size of the improved acreage, to the topography 
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and fertility of the soils. The improved acreage is greater and 
the soils richer in the Knob counties containing more level and 
rolling Knob and Bluegrass land than in the hilly sections. 
Thus the average assessed value of all the property per farm in 


PLATE XXVIII. THE KNOBS OF BOYLE AND MARION COUNTIES. 
Scene looking southwest. 


Madison County in 1910 was $4,191.09, whereas in Estill County’ 
it was $1,389.00; Rockeastle County, $1,134.00; Rowan, $975.00. 
The increase in the value of farm commodities already described, 
increased the value of the farms as a whole in all the counties. 
The average assessed value of all property per farm for the Knob 
counties as a whole in 1910 was $4,400.00; in 1920, $7,971.00. 
The State average for comparison with the farm values in the 
Knob counties in 1910 was $2,986.00; 1920, $5,587.00. The 
richer, more level portions of the Knob counties caused the Knob 
average values per farm both in 1910 and 1920, to be higher 
than the State averages. 

The gross crop returns for the Knob counties’ farms, Table 
14, show that this income bears a relation to the soil fertility, im- 
proved acreage per farm and the topography. Counties having 
the richer, more level farming areas, Plate XXVIII, and the 
greater number of improved acres per farm had a larger income 
than those in the more hilly counties where the soil is poorer and 
the improved acreage per farm is smaller, Thus in 1909 Clark 
County had an average gross crop return per farm of $993.89 
as compared to that of $249.88 for Rowan County. The increase 


112 GEOGRAPHY OF THE KENTUCKY KNOBS 


in the values of various products making up the crops of 1919, 
raised all of the crop incomes per farm, but the same effect of 
topography remained in 1919 as described existing in 1909. The 
decline in the prices of farm products which followed the period 
of inflation brought the gross crop incomes back toward their 
1909 levels. The prices of farm products, however, recovered 
somewhat from their lowest level recorded during the period of 
depression. 

Considering the Knob counties as a whole, the average gross 
erop return per farm in 1909 was $606.15; 1919, $1,489.39. The 
State average gross crop income per farm in 1909 was $536.19 
and in 1919 $1,288.32. The average gross crop income of the 
Knob counties was greater than that for the State both in 1909 
and 1919 because of the richer, level and rolling areas of farm 
land in the Knob counties, a great deal of which is not in the 
Knob Belt itself. 


Crop PRODUCTION 

The principal crop grown in all of the Knob counties is corn. 
Other cereals raised are oats, wheat, rye, and barley. Tobaeco 
is the important cash crop. Forage crops are grown practically 
everywhere. Sorghum is planted in many loealities. Apples, 
peaches, pears, plums, cherries, grapes, strawberries, and black- 
berries are more or less important in various sections. There 
are some rather Jarge commercial orchards of peaches and other 
fruits. 


CEREALS 

The Knob counties le within the great Corn Belt of the 
United States, and corn is the staple crop of this physiographic 
division of Kentucky. In 1919 over 76 per cent of the land in the 
Knob counties devoted to cereals was planted to corn. Of the 
total cereal production measured in bushels that same year in the 
Knob counties, 82 per cent was corn. 

The climate is the controlling influence that causes the 
Knobs thus to plant corn as the major crop. A comparison of 
the Knob climate with that of the greatest corn producing States 
is as follows: In the celebrated corn regions of this country the 
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mean summer temperature is from 70 to 80 degrees; the average 
daily minimum temperature in summer is over 58 degrees; the 
average frostless season is over 140 days; the annual precipita- 
tion is between 25 and 50 inches; the precipitation of July and 
August totals from 7 to 8 inches. The most critical period as 
regards precipitation, which is the important climatic factor in 
determining the yield of corn, is from the middle of July to the 
middle of August. The most important calendar month, accord- 
ing to J. Warren Smith, is July. The average rainfall for July 
over the Corn Belt for 28 years was 3.9 inches. He states (Ref. 
109A) ‘‘If the years of different rainfall amounts are grouped 
together, it will be found that whenever the rainfall has been one- 
half inch or more above the normal, the yield of corn has aver- 
aged ten bushels to the acre more than when the rainfall has beeu 
one-half inch or more below the normal.’’ 

The climate of the Knobs. falls well within the necessary 
climatie requirements given above. The mean summer temper- 
ature of the Knobs is 74.6 degrees; average daily minimum tem- 
perature 62.4 degrees; average frostless season over 152 days and 
the probable length of the growing season four out of five years, 
from 165 to 191 days; annual mean precipitation 45.55 inches; 
rainfall in June 4.26 inches, July 4.66 inches, August 4.05 
inehes:; precipitation for July and August totals 8.71 inches. 
The July precipitation of 4.66 inches in the Knobs was above 
the average for the Corn Belt, which was 3.9 inches. 

The planting according to E. J. Kinney, Associate Agrono- 
mist of the University of Kentucky, extends from the middle of 
April to the first of June with the greatest acreage planted the 
first ten days of May. Most of the varieties grown in Kentucky 
ripen from the middle of September to the first of October. The 
crop usually is harvested in November and December; while the 
cutting of corn is generally done the latter part of Septem- 
ber. 

Therefore poor yields of corn in the Knobs are not due 
usually to the climate but caused by farm conditions such as 


infertile, poorly drained soil; tack of cultivation; all of which 
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detrimental factors often can be remedied by scientific farm 
practice. 

The topography and soils also play an important part in the 
production of corn. The greatest yields of corn per square mile 
per county occur in those counties which have the largest 
areas of the more level surfaced, richer limestone soils, Table 
15. In the hilly and mountainous portions corn is grown. in 
the river bottoms and on the hillsides which are not too steep 
to hold soil sufficient for the growth of this cereal. The use of 
the steep slopes for a cultivated crop is not a good practice, 
as it promotes soil erosion; but the small land owner feels that 
corn is the best, quick crop that he can plant and hence he 
far too often crops the land until, depleted of plant food and 
humus, gullied by surface wash, and altogether rendered in- 
capable of producing an ddequate return, it is said to be ‘‘tired’’ 
and is abandoned and allowed to ‘‘rest.’’ More woodland is 
then cleared and the same procedure again takes place. But 
this method of farming cannot continue indefinitely. There is 
not enough virgin land. 


The average yield of corn in the Knobs proper is about 15 
to 25 bushels per acre. Knob soil, however, will produce a good 
yield of corn with proper care. Robert F. Spence, County 
Farm Agent for parts of Rockcastle and Madison counties, de- 
scribes one field which in previous years, at its best, had never 
exceeded 25 bushels of corn per acre. In 1919 after scientific 
treatment it yielded 6414 bushels of corn per acre. In 1921 
twenty demonstrators in the Knobs, with a total of 480 acres, 
produced an average of 47 bushels of corn per acre. 

Contrast these high yields where proper farm practice is 
carried on with the average for the Knob counties which in 
1919, including Bluegrass areas of these counties, was 26.72 
bushels per acre. The average yield of corn for the Corn Belt 
States as a whole for an extended period of years was 29.7 
bushels per acre. The average for Kentucky is 1919 was 22.02 
bushels per acre. 

In 1909, the Knobs produced 2,451 bushels of corn per 
square mile of land surface; in 1919, 2,091 bushels. The number 
of bushels of corn per square mile of improved land in 1909 
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was 4,242 bushels; in 1919, 3,734 bushels. Statistics of corn 
production by Knob counties and for the State as a whole are 
giyen in Tables 15 and 17. 


The reasons that corn is grown so extensively in the more 
level areas of richer soils of the Knob counties are that the 
yield per acre is good, being above the average for these coun- 
ties, and one can farm many acres with machinery. Tractors 
are coming into use more and more where the topography per- 
mits. Corn also is fed to the live stock in the richer farming 
districts of the lowlands where animal husbandry is carried 
on more than in the rougher regions. 


In the hilly and mountainous sections and on the areas of 
poorer soils of the Knobs, corn is grown because it requires but 
few and inexpensive tools to plant, cultivate and harvest this 
cereal. Corn yields more per acre than the other small grains 
which might be raised and may be stored readily and fed to 
the animals on the farm. Corn thus transformed into meat 
on the hoof is worth more per pound and ean be gotten to 
market more easily than as raw corn, which is the important 
consideration to the people of the more distant and less acces- 
sible Knobs. Much of the corn is ground ‘at the local mill and 
used for food by the family. Thus corn is an excellent all- 
around cereal both for the rich, level areas and also for the 
rougher sections of the Knobs. 


Wheat production in the Knob counties is influenced by the 
physisgraphy. The greatest yields per county occur in the more 
level areas which as a rule have richer soils than the rougher 
districts. On these level and rolling lands machinery can be 
used. In the hilly regions with their poor soils, wheat often has 
to be harvested by hand and in such localities corn is generally 
raised in preference to wheat. 

This control of the topography over the production of 
wheat can be seen in Tables 16 and 17, which give the pro- 
duction of wheat for each of the Knob counties. The average 
yield per acre in the Knob counties in 1909 was 13.23 bushels 
of wheat; in 1919, 13.94 bushels; for the State in 1909, 12.82 
bushels; in 1919, 12.35 bushels. 
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It is possible with correct farm practice to have a much 
larger yield of wheat on Knob soil than, is usually obtained. 
In Madison County twenty farm demonstrators in 1919 re- 
ported an average of 14.2 bushels of wheat per acre on Knob 
soil proper. In contrast the average wheat yield on the other 
farms of the Knob section of this same county was about 7.5 
bushels. 


Oats in 1919 ranked third among the cereals produced per 
square mile of total land surface in the Knob counties. Pro- 
duction of oats by counties is shown in Table 17 and from 
these statistics it is seen that oats are not an important crop 
in the Knob counties. They are grown chiefly for use on the 
farm and are placed in the crop rotation. In Rockeastle and 
southern Madison counties, spring oats are said to ‘‘hit’’ only 
every two or three years and are not considered in general in 
these counties as a profitable crop. 


Rye, Barley and Buckwheat also are produced in the Knob 
counties. Acreage planted and production of these cereals in 
the Knob counties and the State as a whole in 1919 are given 
in Table 17. 


Rye is not planted in the mountainous sections of the Knob 
counties, in general, as much as in the more level, richer areas. 
Rye is used as a cover crop and plowed under. 


Buckwheat was produced in greatest amounts in the Knob 
counties, in Lincoln County, which adjoins Pulaski County, 
where in the last several years such large quantities of this 
cereal havé been raised. The best land for buckwheat is a 
sandy loam. <A crop of buckwheat can be grown on the aver- 
age in 60 days. The soil must not be planted to buckwheat 
year after year or the fertility will be lost. Buckwheat should 
be grown in a crop rotation. It is of value in mixtures of 
crushed grain for cattle as well as food for human beings, 
while the bloom is good for bees, 


The production per square mile of edible beans was 0.758 
bushels and dry peas 1.014 bushels for the Knob counties in 
1919. 
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Hay anp Forace Crops 
Hay and other forage crops covered 33 per cent of the 
cropped area of the Knob counties in 1919, and yielded a total 
of 364,212 tons. About 38 per cent of this acreage was timothy, 
sweet and red clover, alfalfa and other tame or cultivated 


PLATE XXIX. ROLLING KNOB TOPOGRAPHY. 
Western Oldham County, about two miles east of the Ohio River. 


grasses. The remaining 62 per cent stated in the order of acre- 
age consisted of corn cut for forage, small grains for hay, silage 
crops, kaffir corn and sorghum for silage, annual legumes for 
hay, wild grasses and root crops. In terms of tonnage, timothy, 
clover, alfalfa and other tame grasses in 1919 totalled 130,27! 
tons, or 35 per cent of the hay and forage crop. The remain- 
ing 65 per cent consisted of the crops listed above and in the 
order given for acreage except that silage crops came second 
and small grasses cut for hay were third in tonnage. The 
average yield per acre of hay and forage crops for the Knob 
counties in 1919 was 1.15 tons. 

The acreage planted per square mile to tame grasses and 
the tonnage obtained for each of the Knob counties are given 
in Table 18. Comparison of the more mountainous Knob coun- 
ties with those having’ a more level surface, Plate XX1X, shows 
that a smaller acreage per square mile was planted to tame 
grasses in the more mountainous counties than in the more 
level counties. The Knob counties in 1919 planted 22.7 acres 
per square mile to tame! grasses with a yield of 24.1 tons; State 
average, 22.8 acres, 23.6 tons. 
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Sweet clover is the salvation of the thin soils of the Knobs. 
Wherever sweet clover is grown better crops, better stock, and 
better looking farms are the result. It also is of great value 
to the bee industry and for grazing cattle. 

There is great value in cowpeas. In 1919, three farm dem- 
onstrators under Mr. Robert Spence’s direction secured a yield 
of 11/3 tons of cowpeas per acre. Cowpeas grown once every 
three years for the purpose of being turned under to improve 
the soil is good farm practice. They also are excellent for hay 
and forage. 

Soy beans as grown in the Knobs by five demonstrators 
yielded 114 tons per acre in 1919. Robert F. Spence states 
that in this test beans in fields inoculated by the soil method 
were much better and produced from 14 to 14 ton more per 
acre than fields not inoculated. 

A small patch of sorghum is common on the Knob farms, 
especially in the more isolated portions of the Knobs. The 
farmer grinds the largest canes for molasses and euts the 
smaller canes for feed. Some farmers have two patches of 
sorghum, generally one acre of sorghum for syrup and from 
one to five acres for feed. The seed is fed to the poultry, cows 
and pigs. Rockcastle County in 1919 led in the acreage planted 
to sorghum with three acres in sorghum per square mile of land 
area, yielding 10.31 tons and 133.7 gallons of syrup. 

The Knob ccunties planted 0.95 acres to sorghum per square 
mile of area in 1919, the yield being 2.85 tons and 37.2 gallons 
of syrup. The State in the same year planted 1.24 acres per 
square mile of area to sorghum, the yield being 3.85 tons and 
50.8 gallons. The acreage and yield per square mile of area 
is greater for the State as a whole than for the Knob counties. 
This is because in the Mountain counties where there are few 
or no railroads, the people must raise practically all of their 
food. In the Knob counties large areas are level or rolling 
and railroads are accessible. Manufactured articles are brought 
in by the store-keeper to take the place of sorghum and com- 
modities which otherwise would have been produced at home. 
Consequently a smaller acreage is given to sorghum than in the 
more isolated districts. 
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Tobacco is the chief cash or money crop of the Knob coun- 
ties. The climate and soils, especially in the richer, more level 
parts of the Knobs, as well as the Bluegrass, are suitable for the 
growing of White Burley tobacco, Plate XXX. Thus Boyle 


PLATE XXX, 
Tobacco is a Cash Crop for the Knob Farmer. Photo by Robt. Spence. 


Ceunty in 1919 produced 18,926 pounds of tobacco per square 
miles of area; Clark, 19,330 pounds; Garrard, 46,724 pounds; 
while Estill County produced 1,058 pounds per square mile; 
Powell, 831 pounds; Rowan, 929 pounds. Statistics for the 
other counties, the Knob counties as a whole and the State are 
given in Table 19. 

Tobacco is produced only with much intensive labor. It 
furnishes quite steady employment throughout the year. If 
ihe patch is fairly large and the farmer does not hire outside 
help, the work is performed by the entire family. Tobacco ex- 
hausts the soil rapidly, leaving it in poor condition and unless 
the soil is cared for properly erosion conipletes the ruining of 
the field. Farmers who depend almost entirely upon their 
tobacco patch for their ready money are unwise as unfavorable 
climatic conditions may cause a loss after all of their hard 
work. It is far better to diversify the kind of crops grown. 

The decreasing yield of tobacco per acre in 1919 as com- 
pared to 1909 is shown by the following, Table 19: Clark County 
in 1909 produced 1,166 pounds of tobacco per acre, but in 1919 
the yield was only 897 pounds. Fleming in 1909 produced 
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1,024 pounds of tobacco per acre and in 1919, 755 pounds. The 
yield per acre in the Knob counties in 1909 averaged 597 pounds 
of tobacco, in 1919, 840 pounds. The State average in 1909 was 
848 pounds of tobacco per acre; in 1919, 799 pounds. 

Among the important tobacco markets near the Knob Belt 
are Lexington, Winchester, Richmond. 

The price of tobacco has an important influence on the acre- 
age planted and on land values. Burley tobacco rose from a price 
index. number of 100 in 1913 to 369.7 in 1919; and in 1920 the 
price declined to 105.6. The actual price for White Burley 
tobacco in 19138 was 12.3 cents per pound; in 1919, 45.48 cents 
per pound. The cost of production did not inerease so rapidly 
as did the price. The cost of producing a pound of White 
Burley tobacco in 1913 in the Bluegrass and level Knobs was 
12.7 cents per pound, while the cost of production in 1919 was 
26 cents. The increase in the selling price was 269 per cent 
while the increace in production cost was only 104 per cent 
(Ref. 87:64). When the price fell in 1920, farmers who had 
greatly over-extended themselves financially were ruined. 


Irish Potato INDUSTRY 

Trish potatoes are raised in especially large quantities in 
Jefferson County and adjacent parts of Oldham County. In 
1919, Jefferson County planted 27.22 acres per square mile of 
area and produced 2,858.7 bushels. Oldham was second in pro- 
production of potatoes with 2.53 acres planted per square mile 
of area and 232.1 bushels produced. The Knobs in 1919 aver- 
aged 2.83 acres per square mile of area, yielding 245.3 bushels; 
State average 1.24 acres, and 77.9 bushels. | 

The Jefferson County district produces two crops of pota- 
toes per year. The soil in which the potatoes are grown in Jef- 
ferson County is a clay loam derived from the underlying lime- 
stone. The first crop is raised chiefly east and northeast of St. 
Matthews. The potato farms average from 50 to 150 acres. Of 
this acreage about 25 acres are planted to the first crop of pota- 
toes. The first crop, Mr. R. W. Hite, Manager of the St. Mat- 
thews Produce Exchange, informed the author, is planted as 
early in March as possible. March 15 to April 15 is the usual 
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planting time. This crop matures in commercial quantities 
around July 4th. The average yield per acre (Ref. 45:181) is 
from 40 to 50 barrels of 180 pounds per barrel. The principal 
shipping season for this crop, from the St. Matthews Produce 
Exchange, extends from about July 4th to September 1st, The 
potatoes are marketed in Louisville, throughout the Mississippi 
Valley from the Canadian boundary to the Gulf, and some are 
shipped to Central and South America. 


The second crop of potatoes, states R. W. Hite (Ref. 45 :180) 
“got its name of second crop by reason of the fact that it was 
in reality a second growth of potato, being produced from seed 
that was dug early from the first crop and allowed to lie out in 
the sun for a certain number of days, possibly covered with a 
httle damp straw, and then planted; and if the season hap- 
pened to be favorable the results were fairly good. But later 
on after cold storage and ice plants came into general use, the 
farmer hit on the idea of putting the first crop potatoes in cold 
storage late in the Fall and carrying them over until the latter 
part of July. The potatoes then were planted as if they had 
been grown that season. Now the practice is that the second 
crop is put in cold storage anywhere between Christmas and 
the first of March. This produces the seed that grow the first 
crop as well as the second crop.’’ 


“Tt is a fact that our home grown seed planted alongside 
of Northern grown seed will give very much better results as 
a usual thing than the Northern seed. The Northern seed seems 
to germinate more quickly and grow more rapidly and strongly 
up to a certain period. But, as soon as the hot, dry weather 
strikes it, the latter part of May and June, it wilts and per- 
ishes and produces a very slim crop, unless the season is very 
favorable. Whereas our native seed seems to be able to with- 
stand the hot weather, and unless conditions are very unfavor- 
able, will produce a splendid crop.’’ 

The second crop potatoes are growu chiefly throughout 
Jefferson County. The average area in potatoes per farm 
where grown is about ten acres. More small farm owners raise 
second crop potatoes, while the first crop potatoes are generally 
produced by the large growers. 
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The St. Matthews Produce Exchange stores the second 
crop of potatoes and gradually sells them during the winter. 
Individual farmers store potatoes in their own cellars. Con- 
siderable amounts of this second crop go south for seed potatoes. 
Many farmers raise second crop potatoes and sell their erop 
themselves in the Louisville markets. 

‘‘The average shipping production,’’ states Mr. Hite (Ref. 
45 :181), ‘‘is around 1,000 to 1,500 cars of potatoes per year 
out of Jefferson County and the edge of the adjoining county 
of Oldham. However, this does not include the home con- 
sumption, which is possibly as much or more, as Louisville and 
vicinity will average 5 to 6 cars of potatoes daily the year 
round.”’ 


The importance of the potato industry in Jefferson County 
is due to the large market offered by Louisville and the excel- 
lent railroad facilities in that city by which the potatoes are 
economically shipped to distant markets. Were it not for the 
ready and cheap transportation to market, potatoes, which are 
bulky and are sold on a narrow margin, could not be produced 
in the county in such quantities as at present. 


The Ohio and Mississippi rivers although important in 
earlier days for the distribution of potatoes from Jefferson and 
Oldham counties, are not now used to any extent, the potatoes 
being shipped almost exclusively by rail. 

Marketing of potatoes in this district is also facilitated by 
two potato produce exchanges or associations at St. Matthews 
and Buechel, which handle a great deal of the larger growers’ 
products. The St. Matthews Exchange also handles onions, 
which are raised on the same limestone soil as the potatoes. 
On these farms also are raised corn, wheat and other grains as 
well as dairy products. This Exchange has stations at O’Bannon 
and Worthington which take care of the Oldham County pota- 
toes. The Worthington station is seven miles from a railroad 
the potatoes being taken by motor trucks from Worthington to 
St. Matthews or Louisville. O’Bannon and St. Matthews are 
on the Louisville & Nashville Railroad. 

Other sections of the Knob counties and various parts of ~ 
Kentucky as a whole, may have soil equal or better than that of 
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Jefferson County for the raising of potatoes but before em- 
barking on this industry to any extent, one should also inves- 
tigate the marketing possibilities, for upon this part of the 
business success or failure may depend. 


MARKET GARDENING 

Truck gardening is most highly developed in Jefferson 
County because of the nearby Louisville market. The farm 
products also are shipped to more distant markets over the 
various transportation lines running out of Louisville. Some 
produce is shipped by boat from Louisville to local markets 
along the river. 

Jefferson County in 1919 planted 11.651 acres per square 
mile to vegetables other than sweet and Irish potatoes. 

The Knob counties as a whole in 1919 planted 1.925 acres 
per square mile of land surface to vegetables other than Irish 
and sweet potatoes, while the State average was only 0.401 
acres. The higher average of the Knob counties planted to 
vegetables is due to Jefferson County being included in the list 
of Knob counties. 

Sweet potatoes and yams were raised in Jefferson County 
in 1919 in larger quantities than in any of the other Knob coun- 
ties, the acreage planted being 1.904 acres per square mile and 
the yield 243.02 bushels. The Knobs in 1919 planted 0.251 acres 
per square mile of area to sweet potatoes and yams which 
yielded 27.23 bushels; State averaged 0.370 acres and 30.42 
bushels. 


FRUITS 

Fruit raising may be divided into the culture of small 
fruits and of orchard fruits. 

Of the small fruits, strawberries, blackberries and dew- 
berries are raised in largest quantities in Jefferson County, 
because of the nearby market afforded by Louisville. In 1919 
Jefferson County had 0.806 acres per square mile of area and 
obtained 1475.54 quarts of strawberries. Blackberries and dew- 
berries in Jefferson County in 1919 covered 0.617 acres per 
square mile of area with a yield of 445.6 quarts. 
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All of the Knob counties raised these small fruits, and 
quantities of wild berries were picked on the knob slopes. The 
Knobs in 1919 had 0.088 acres per square mile in strawberries, 
and obtained 131.37 quarts; 0.121 acres yielding 93.1 quarts 
of blackberries and dewberries. The State averaged 0.077 acres 
and 79.5 quarts of strawberries; 0.06 acres of blackberries and 
dewberries yielding 44.2 quarts, The Knob counties averaged 
higher in acreage and production of small fruits than the State, 
largely due to the production in Jefferson County. 

It would be a good thing for the inhabitants of the Knobs 
if they would raise more small fruits for home use and pre- 
serve them so that this article could form a larger part of the 
diet during periods of the year when fresh fruits are not ob- 
tainable. Before embarking on the culture of small fruits on a 
large scale, one should be sure that sufficient labor can be ob- 
tained at picking time; and that transportation to market is 
such that the fresh fruit can be delivered in good condition, and 
cheaply enough to ensure the grower an adequate profit. The 
market also should be large enough to absorb all of the grower’s 
output. 

Orchard fruits, Plate XX XI, include apples, peaches, pears, 
plums and cherries. The climate is suitable, but frosts sometimes 
occur with damaging effects. The hilly knob land gives good 
air drainage and protects, in part, the orchards located higher 


PLATE XXXI. A KNOB ORCHARD. 


Apple and peach trees alternating at Crest View Orchards < 
County. Photo by Robt. Spence, ames 
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up the slopes from killing frosts which cause much damage to 
orchards in the valleys where the cold air settles. Even the 
orchard crops on these higher slopes are sometimes ruined by 
frosts. Heating of the orchards, and other methods of pro- 
tecting the buds might be practiced more extensively with good 
results. 

Apples produced in Lewis County in 1919 averaged 24.3 
bushels to the square mile of area which wag the largest yield 
in the Knob counties. 


Several of the more mountainous Knob counties were small 
producers of apples. More apple trees might well be planted 
on the knob slopes. The Knobs produced 7.4 bushels of apples 
per square mile and the State 31.8 bushels in 1919. 


Peaches are a rather speculative crop if only a few years 
time is considered; but one successful crop of peaches about 
every three years is said by growers to make their average in- 
come satisfactory. Conditions are favorable in certain locali- 
ties of the Knobs to peach growing on a large scale and a 
farmer with money enough to carry him until he secured a 
bumper crop might find this business lucrative. Before setting 
out an orchard, however, care should be taken that the soil is 
suitable, topography such as to reduce frost action as much 
as can be expected, transportation facilities adequate and eco- 
nomical and other factors present that will bring success. Thus 
areas underlain by Mammoth Cave limestone in the Knobs of 
Rockeastle County within the last few years have been planted 
to peaches; and in southern Jefferson County the tops of the 
Knobs and ridges underlain by the Warsaw limestone have a 
soil in which peach orchards are said to do well. Peaches are 
grown to quite an extent in the Knob counties bordering the 
Ohio River. Pears, plums, prunes and cherries are produced in 
smaller amounts per square mile in the Knobs than in the State. 

The Knob counties would be benefited by a greater devel- 
opment of orchard fruits both on a large scale and by planting 
a few trees of various kinds on the farm for home use. If com- 
mercial orchards are contemplated, one should be sure first that 
he understands the business and that the physical conditions and 
his finances are of the best. 
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Grapes are grown in larger quantities in Jefferson and 
Oldham counties than elsewhere in the Knob Belt, Plate XXXII. 
The average for the Knobs was 42.3 pounds of grapes har- 
vested per square mile of area; State average, 37.2 pounds, 


PLATE XXXII. 
Grapes are grown in the Knobs. Photo by Robt. Spence. 


ANIMALS AND ANIMAL Propucts 


Farm animals of the Knob counties, Table 20, imcreased 
from 1910 to 1920 with the exception of horses, asses, burros 
and sheep, which declined in number during the decade. The 
greater number of farm animals is beneficial to the land’s fer- 
tility. 

The kind and number of animals kept on the Knob farms 
are influenced by the geology and topography of the region: 

There are more horses in Knob counties which have large 
areas of level or rolling land than in the Knob counties which 
have a rougher topography. This is because mules displace 
horses to a marked extent in the mountainous districts where 
the mule can do the heavy work which a horse would be unfit 
to perform. The mule also is considered by many as being 
surer footed than a horse on the steep, rough knob and moun- 
tain slopes. Horses have diminished in numbers in all of the 
Knob counties except in Rockeastle County where there was a 
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slight increase. The Knob counties in 1910 had 13.7 horses 
per square mile; in 1920, 11.2 horses. The decrease in the 
number of horses was caused by the increase in the number of 
automobiles, better roads, tractors, and by mules displacing 
horses. 


Mules increased at a greater rate from 1910 to 1920 in the 
hilly and mountainous Knob counties than in the more level 
counties. During this decade mules in the Knob counties as 
a whole increased from 5.1 to 6.6 mules per square mile. The 
State average increased from 5.6 to 7.2 mules per square mile. 


Burros and asses which are negligible in numbers in the 
Knob counties and State as a whole declined in numbers during 
the decade of 1910-1920. 


Dairy and beef cattle are found in far greater numbers 
per square mile of area in the counties containing the larger 
areas of level or rolling Bluegrass and richer Knob land than 
in the more mountainous districts. 


A greater number of beef cattle are fattened on the richer 
limestone soils of the Bluegrass and level Knob portions of the 
counties under discussion than in the hilly districts. More 
dairy cattle are kept in the counties near the larger cities. Thus 
Madison County in 1920 had 34.7 beef cattle and 18 dairy cattle 
per square mile of area; Montgomery County 38 beef cattle and 
16.1 dairy cattle. Jefferson County which contains Louisville, 
had only 5.1 beef cattle, and 30.5 dairy cattle per square mile, 
Oldham County, 16.1 beef cattle and 31.1 dairy cattle. 

The number of cattle in the Bluegrass and level portions 
of the Knob counties decreased from 1910 to 1920, while the 
number of cattle in the more hilly counties increased. But even 
then the number of cattle in the more level counties remained 
greater than in the hilly counties. 

The more level counties which had a greater number of 
cattle also raised more hay and forage per square mile in 1919 
than was grown in the more rugged counties as shown in Tables 
18 and 20. Clover alone was planted on a greater number of 
-acres in the more level counties having a larger number of 
cattle than in the hilly counties with their fewer cattle. 
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Dairy products include milk, cream, butter-fat, butter and 
cheese. Milk, due to its bulk, weight and perishable qualities, 
is produced and sold in greatest quantities in districts near to 
the-market where it is to be consumed. These farming districts 
must have rainfall sufficient to raise the grass and other forage 
which the cows should consume if they are to give profitable 
quantities of milk. 

The Knobs bear out these geographic and economic prin- 
ciples. Dairy preducts are produced and sold in greatest amounts 
in Jefferson and OJdham counties, which are nearest the mar- 
kets of Louisville and adjacent cities and towns. Jefferson 
County in 1919 produced per square mile 7319.1 gallons and 
sold 8653.3 gallons of milk. ldham in 1919 produced per 
square mile 7727.4 gallons of milk and sold 2456.5 gallons. Old- 
ham, therefore, led in milk production but came second to Jet- 
ferson in gallons of milk sold. 


The more level Knob counties in general, sold more milk 
per square mile of area than the hilly counties. The Knobs have 
a greater number of gallons of milk produced and sold per 
square mile than the State average because Oldham and Jeffer- 
son counties are such large dairy districts. 


Cream, butter and cheese are products of a higher value per 
pound than whole milk and hence can be shipped economically 
a greater distance than the whole milk. Although cream ean be 
produced economically in regions more distant from market than 
is possible for whole milk production, counties near the large 
market of Louisville led in the sale of cream. 


Creamery companies have local agents in the various towns 
throughout the Knobs, as well as other parts of Kentucky, who 
buy the cream brought to them by the farmer and ship this 
cream to the large stations of the companies. Thus a farmer 
can dispose of the cream very readily, especially if the cream is 
sweet, clean and of a general high grade. The cash received 
for the cream gives the farmer money during periods of 
the year when he may particularly need it. The dairy cattle 
also help keep up the fertility of the soil. Jerseys and other 
dairy cattle which give a high butter fat content in the milk 
are best in regions remote from a market for whole milk. 
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More butter was sold in Jefferson County in 1919 than in 
any of the other Knob counties, the amount being 537.9 pounds 
of butter per square mile of area. The more hilly counties sold 
the smallest amounts of butter. Powell County sold 48.3 pounds 
of butter per square mile; Rowan 42.1 pounds. Knob coun- 
ties situated a long distance from the larger cities could produce 
and sell butter to the cities in far greater amounts than thev 
do. As it is, the sale of butter is increasing in certain of the 
Knob counties. Rockeastle inereased her sale of butter from 
38.1 pounds per square mile in 1909 to 82.1 pounds in 1919. 
Estill County increased the amount of butter sold from 55.6 
pounds per square mile in 1909 to 69.5 pounds in 1919. In 
the Knob counties as a whole, however, as well as the State, 
there was a decline in the amount of butter sold from 1909 to 
£919: ; 

Jefferson County ranked first in the production of cheese, 
with 42.6 pounds of cheese per square mile in 1909 and 5.93 » 
pounds in 1919. Garrard County increased her cheese pro- 
duction from 0.08 pounds per square mile in 1909 until in 
1919 she ranked second among the Knob counties with 2.36 
pounds per square mile. The Knob counties as a whole and tho 
State declined in cheese production during the decade of 1909 
to 1919. The location of cheese factories in the Knob counties 
distant from the city markets should prove beneficial to the 
farmer. 


An increase in dairying should be of economic importance 
to the Knobs. The food for the dairy caitle is raised on the 
farm, much of the plant foods goes back again into the soil in 
the form of manure, and the milk, cream, butter and cheese 
are sold. Dairy cattle and pasturage go together. Silos will 
aid the milk production. Barns should be kept clean. Solid 
and liquid manure should be carefully saved and placed on 
soil. The land will then produce better crops, and the dairy 
products will give a nice cash return for the labor and money 
invested. 

The sheep industry, Tables 20 and 21, is often .associated 
with hilly land that is not readily cultivated. Certain areas in 
the Knobs are especially suitable for the raising of sheep and 


Ghee Keo 
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this industry should be developed. But the fact is that more 
sheep are kept on the richer, level portions of the Knob coun- 
ties than in the hilly districts, Clark County, in 1919, 1920, 
ranked first in the number of sheep and pounds of wool pro- 
duced per square mile, having 69.5 sheep and 253.9 pounds of 
wool. Oldham County came second with 52.6 sheep and 223.7 
pounds of wool per square mile. The rough surfaced Knob coun- 
ties had the fewest sheep and pounds of wool produced per 
square mile of area. For example Estill County had 4.6 sheep 
kept per square mile of area and 15.2 pounds of wool produced. 


In the Knob counties as a whole the number of sheep pez 
square mile decreased during 1910 to 1920 from 44.8 to 20.0 
sheep; while the State average declined from 33.9 sheep per 
square mile to 17.6 sheep. Dogs are said to be one of the chief 
drawbacks to the successful development of the sheep industry. 


Goats are insignificant in number in the Knob counties. 
But milk goats could be kept profitably in the Knobs and this 
industry should be developed. 


Swine are raised and fattened in far greater numbers in the 
level Knob counties than in the more hilly counties. On the 
average the counties containing the largest number of swine 


also produce heavy yields of corn per square mile, as shown 
in Tables 15 and 20. 


The raising and fattening of hogs is increasing in the 
Knob counties. Care should be taken to inoculate the swine 
for hog cholera, otherwise serious losses may be incurred. 


Poultry and eggs are products that can be made to pav 
well on the Knob farms. This industry can be carried on upon 
land that is too steep and poor for the usual branches of agricul- 
ture to prove very successful. The poultry houses should be 
firmly built and adequately ventilated without drafts. They 
should be light, clean, dry and rat proof. The poultry house 
should face the south so that the cleansing, health giving rays of 
the sun can penetrate every part of the house. The poultry 
should be fed only the best grades of grain, bran, middlings, 
corn meal, grit, oyster shells and pure fresh water. Patent 
chicken feeds that are guaranteed to produce wonderful re- 
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sults should be regarded with suspicion. Thus poultry should 
be cared for in a careful, scientific manner. 

Eggs and poultry are of high value per pound and since 
farmers can bring these products in over the country roads to 
points of shipment, these commodities can be sent to distant 
markets. The Knob farmers sell their eggs and poultry to stores 
in the nearby towns, and to commission merchants who ship 
to the larger cities of Kentucky and also to cities outside of 
Kentucky such as Cincinnati, Pittsburg, and even New York 
City. One commission merchant whom the author interviewed 
had specially prepared metal boxes in which he mailed fresh 
eggs by parcel post to private retail customers in New York 
City. The higher price obtained far more than offset the ex- 
pense of shipping the few dozen eggs the box contained to 
such a distant market. 

A large poultry and egg company, the S. H. Grinstead Co., 
Ine., is located at Lebanon. This concern has branch houses in 
various parts of the southern Knobs and adjacent territory 
which gather in the poultry and eggs from their own local dis- 
tricts and ship to the main plant at Lebanon. The farthest of 
these shipments is from Columbia, Adair County, about forty 
miles from Lebanon. Transportation is by motor truck. 


On arriving at the Lebanon plant, the chickens are fattened 
on a carefully prepared mixture of pure food. The fattening 
process is successful if the poultry have not been kept cooped 
up three days or more. If they have been confined for that 
length of time, their vitality on the average is said to have gone 
out of them and they will not generally fatten enough to make 
them a good paying proposition. Hence the packing house where 
the poultry are fed and dressed must be near the farming sec- 
tions from which the chickens come. The feeding makes a 
superior quality of meat on the bird. The chickens are graded, 
weighed and packed one dozen to the box. The packed product 
is kept in cold storage, Plate XX XIII, until shipped in a refrig- 
erator car almost exclusively to New York City. 

Eggs are graded and candled. Dirty eggs are broken, the 
white and yolks are separated. The whites and yolks are each 
sold in thirty pound cans. Clean eggs are shipped to New York. 
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The egg shells are used for lime on the fields near Lebanon, 
as is the poultry manure from the plant. The feathers are sold 
to a pillow factory. The Grinstead Company have their own re- 
frigerator plant. The entire feeding and packing house presents 


PLATE XXXII. 


Cold Storage Room of the S. H. Grinstead Company’s Poultry Packing 
Plant, Lebanon, Marion County. 


a fine example of clean, orderly, practical efficiency from the 
moment the poultry and eggs are delivered until they have left 
on a refrigerator car for New York, via the Louisville & Nash- 
ville Railroad. 


The Knobs should increase the poultry in all areas. Rock- 
eastle County, for example, already is increasing her poultry. 


In 1910 this county had 195.2 head of poultry per square mile 
of area and in 1920, 300.3 head. 


Egg production was greatest per square mile of area in Gar- 
rard County which ranked first among the Knob counties both 
in 1909 and 1919, with 2083.8 and 2018 dozen eggs respectively 
in these years. The more level Knob counties have more poultry 
per square mile than do the hilly counties, as shown in Table 22, 
which gives poultry and egg statistics for each of the Knob 
counties. 

Bees are suitable to Knob topography and honey is a prod- 
uct of high value per pound that can be brought to market over 
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rough roads and shipped profitably for long distances. To aid 
the bees in their work, sweet clover should be planted. The clover 
will help the bees and at the same time bring fertility to the 
soil. 

The rougher surfaced Knob counties rank high in the num- 
ber of hives of bees and the production of honey per square mile 
of area, Estill County in 1910 had 3.1 hives per square mile and 
in 1909 produced 30.1 pounds of honey; in 1920 and 1919 this 
county ranked first among the Knob counties with 5.5 hives per 
square mile and 50.6 pounds of honey. Lewis County ranked 
second and Powell County third. In general the hilly and moun- 
tainous Knob counties have increased their honey production 
greatly since 1909. This is a step in the right direction. The 
more level Knob and Bluegrass counties which stand high in 
other kinds of farm products produce only small amounts of 
honey. For instance Boyle County in 1920 had 3.2 hives per 
square mile and in 1919 produced 10.4 pounds of honey; Clark 
County 2,2 hives and 6.6 pounds of honey. The Knobs in 1910 
and 1920 averaged 3.1 hives for each year per square mile with 
22.7 pounds of honey in 1909 and 24.3 pounds in 1919; State 
average 3.8 hives in 1910, and 3.9 hives in 1920, producing 38.7 
pounds and 39.9 pounds of honey. 


CHAPTER VI 
PREHISTORIC PEOPLE OF THE KNOBS 


In the remote past Kentucky was inhabited by a people who 
made and used stone spear heads, axes, knives, arrowheads and 
other implements of war and peace. Because of this extensive 
use of stone in their everyday life, these people are said to have 
lived in the Stone Age. 


The Stone Age had two distinct divisions: (1) the Palec- 
lithic, or ‘‘ancient stone,’’ era, when the fragment of rock or 
material was brought to the desired shape by comparatively 
rough chipping; (2) the Neolithic, or ‘‘recent stone’’ era, when 
much finer chipping was performed, together with rubbing or 
grinding of the stone implement which gave it a polished sur- 
face. Cruder fashioned stones, however, were also made during 
the Neolithic era. 

These people, long since extinct, built numerous mounds 
for burial, religious, and other purposes, and hence have been 
ealled Mound Builders. Their handiwork, such as carvings and 
etchings on bone, pottery, pipes, and many other articles, found 
in England, France, Kentucky, Ohio and other regions show 
that they possessed skill far higher than that of the early stages 
of savagery. Their engineering works in Kentucky exhibit an 
insight into military tactics that makes one proud that they 
were Kentuckians. 

The original home of the Mound Builders is unknown. Vart- 
ous theories have been advanced, however, and Gerard Fowke, 
Archaeologist, in his work for the Ohio Archaeological and His- 
torical Society, gives the following conclusions (Ref. 38): ‘‘The 
western coast of North America may have been accessible to 
primitive Asian peoples by way of Behring Strait; along ocean 
currents; or by means of islands in the Pacific, now submerge/]. 

‘‘Under present conditions of climate no extensive travel 
is practicable across the Strait except for the Eskimo; though 
small parties from farther south may sometimes use this route. 
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‘‘The Japan current makes it possible, now, for any race of 
Southeastern Asia, including the Malays, to reach the Alaskan 
coast. 

‘‘The hypothesis of former islands in the equatorial portion 
of the Pacific, in a position to afford any assistance to a move- 
ment in this direction, involves geological changes within recent 
times, of which we have no evidence. It also involves a reversai 
of winds and ocean currents whose trend is now away from the 
American coast instead of toward it. 

“Tt seems probable that the center of distribution for the 
first Americans was that part of the Pacific Coast containing 
the Gulf of Georgia and the mouth of the Columbia River. 
From here they spread southward along the coast and east- 
ward over the Rocky Mountains. 


‘“‘This dispersion, dates from so far in the past that dif- 
ferent tribes of Indians now vary as greatly from each other in 
psychological attributes as do different nations of Asia or 
Europe. 

‘‘When one part of the American race started eastward 
and the other southward from their pristine home, the separa- 
tion was final. There is no good reason for believing a general 
migration ever took place in either direction across the terr:- 
tory intervening between those who reached the Ohio Valley 
and those who established themselves in New Mexico and south- 
ward; though traders and roving bands probably created and 
maintained a communication along this line.”’ 


The Mound Builders generally chose their village sites 
where there was water for drinking and other purposes, and 
where there were streams that yielded fish. They were also 
inclined to settle near fertile bottom land which produced food 
more readily than the rougher areas. Wild animals came to 
the springs and creeks to drink: and the Mound Builder, lying 
in wait with his bow and flint-tipped arrow, killed, and skinned 
them with his stone knife, scraping the skins with a piece of 
sharp edged flint called a Seraper. 

The mounds he built are located in the valleys. They 
were used for burial, religious, military and other purposes. 
Burials were also made in stone-walled graves; in rock houses 
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situated in the knob sandstone cliffs; and in excavations dug in 
the earth of the valley. Caves were occasionally used for this 
purpose. With the dead were buried implements of everyday 
peaceful pursuits, and weapons employed in the hunt and in 
war. Copper and clay beads, pottery, mica, and other articles 
were laid beside the deceased tribesman. Numerous flint 
arrow heads, stone axe heads, scrapers, stone knives and many 
other relics have been unearthed in the Knob fields by the 
plow, or have been found near the surface. Excavations in 
the dirt floors of caves, as well as in the mounds and other forms 
of graves, have revealed the bones and utensils of these people. 

The forts of the prehistoric people of the Kentucky Knobs 
are so situated as to secure the natural protection of the cliffs 
and passes. Many of the works of the Mound Builders remained 
until Kentucky began to be settled, when numbers of the 
mounds were destroyed by cultivation of the land and through 
other causes. Quite a few of these mounds that have become 
obliterated in more recent times, were visited and described by 
Professor C S. Rafinesque, a brilliant man who was appointed 
a professor in Transylvania University in 1817. 

Space will not permit of a detailed description of the vari- 
ous remains of the Mound Builders found in the Knobs. For 
an extended account of this subject see ‘‘The Prehistoric Men 
of Kentucky,’’ by Col. Bennett H. Young. This volume is a 
Filson Club publication. 

In Nelson County Col. Young has described some inter- 
esting ruins accredited to an unknown people, which are located 
four miles from Bardstown on land owned by Mr. Jerry Hagan. 
This relic of the past is a stone structure consisting of two 
parallel walls. He believes it was originally ‘‘a stone residence 
for a large number of people, and across the walls had been 
placed timbers. The roof had been covered with cane or reeds, 
probably plastered over with clay, and the space within had 
been used as a dwelling by the early inhabitants of Kentucky. 
The location strategically viewed from a military standpoint, 
could have had no particular value.’’ The date of the build- 
ing of this structure is not known. 
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A remarkable evidence of the engineering and military 
skill of the prehistoric inhabitants of Kentucky is found in a 
fortified mountain top known as the ‘‘Indian Fort,’’ which is 
situated three and one-half miles southeast of Berea, Madison 
County, on the Narrow Gap road. Up to 1922 the only inves- 
tigations made of this fort, as far as the author is aware, were 
as follows: A Mr. Wm. H. Robe, now deceased, of Berea, who 
was interested in archaeology, had gathered relics from the 
fields, but did not publish an account of his finds, as far as is 
known. <A part of the Indian Fort knob is still called Robe’s 
Mountain, after this gentleman. A sketch map of a small part 
of the mountain was drawn by another man many years ago, 
but this map is of no scientific value as regards the fortifications. 
In 1910 Col. Bennett Young’s ‘‘Prehistoric Men of Kentucky”’ 
was published. In it he described his reconnaissance survey ot 
the Indian Fort. He also made a sketch map showing the walls 
that he found. Col. Young appears to be the first white man 
to realize the extent of the fortified area. 

But no detailed map of this Fort had ever been made, nor 
had any extended, scientific exploration ever been carried on, nor 
burial places found, up to the time that the author in 1922 
and 1923, surveyed and investigated the indian Fort, Plata 
XXXIV. In the exploration of the Fort the author was as- 
sisted by Mrs, Mavis Reynolds Burroughs, and by Professor 
Samuel Mayfield. Mrs. Burroughs and students from the De. 
partment of Geology of Berea College helped during the instru- 
mental survey of the Fort. These college men also did good work 
in excavating the rock houses. All assistance was rendered 
gratis. 

Dense underbrush covering much of the area, which pre- 
sents a very rough topography, made the work naturally dif- 
ficult. The investigations brought to light portions of the Fort 
never before outlined by a white man and resulted in the dis- 
covery of many new archaeological features. 

This fortification of the prehistoric people of Kentucky is 
located excellently from a military viewpoint with reference 
_to the surrounding country. It commands the trails, now roads, 
leading to Big Hill, an entrance to the mountains of Eastern 
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Kentucky ; at the base of the fort on the south is Narrow Gap 
through which a road passes connecting the Mountains and 
Knobs with the Bluegrass; Boone’s Gap and the trails run- 
ning through it are within easy striking distance by the war- 
riors of the Fort; the Bluegrass with its fertile lands and 
streams lies to the north and northwest. This stronghold could 
have served both as a place of refuge for the inhabitants of the 
plains in time of war, and as a citadel from which warriors 
could have sallied out and levied tribute upon all those who 
came and went through the mountain passes. 

The Fort embraces the entire top of a knob about 200 acres 
in area which connects with other knobs on the west, east, and 
north, by narrow, steep sided ridges. The valleys at the base 
of Indian Fort Mountain are chiefly in the Ohio black shale 
from which the slopes of Waverly strata rise rapidly upward 
forming the lower portions of the knob. Near the top the Mam- 
moth Cave and Gasper limestone capped by Pottsville con- 
glomerate, Plate XX XV, rise in places vertically to a maximum 
of 200 feet. In some areas the conglomerate has become broken 
by weathering, and under the influence of gravity has separated 
along its joint planes into huge blocks which have slumped down 
the slope making an irregular edge to the crest of the knob. 
From the base to the top of Indian Fort Mountain there is an 


PLATE XXXV. WEST END OF INDIAN FORT MOUNTAIN. 
Cliffs of Mammoth Cave limestone capped by Pottsville conglomerate. 
The remnant of a low stone barricade extends along the top of the pre- 
cipice for 1,200 feet. View taken lcoking northwest, 


140 GEOGRAPHY OF THE KENTUCKY KNOBS 


ascent along a trail, of 520 feet vertically within an average 
horizontal distance of less than one-half mile, In some places, 
off the trails leading to the top, the rise is nearly perpendicular. 

In the limestone the author’s party discovered and ex- 
plored a cave of moderate size. Evidences of the existence of 
other caves, the entrances to which were partially blocked by 
falling rock were also found. Prior to this time no caves had 
been reported in the limestone of the Fort. On cold, damp 
days moist, warm air issuing from crevices and other openings 
in the conglomerate roof of caves in the underlying limestone 
gives the appearance of streamers of smoke on the top of the 
knob. This air feels warm compared to the outer atmosphere 

In the Pottsville conglomerate cliffs occur numerous rock 
houses. Beneath the present sandy floors of several of these rock 
houses there were discovered the burial places where the pre- 
historic people had laid away their dead, doubtless several theu- 
sand years ago. 

The top of the Indian Fort Mountain can be reached by 
five narrow trails, three of which lead from adjacent knobs; one 
winds up a long ridge from Narrow Gap, the last follows a creek 
which is cutting into the knob, the final ascent being up the 
steep slope at the head of this branch. The summit can be 
gained in possibly five other spots, all of which follow the 
ravines. The slopes in all cases are very steep. Elsewhere the 
Fort is guarded by perpendicular cliffs 50 to 200 feet high. 

The land surface on the top of the Fort is flat or gently 
rolling. Pottsville conglomerate and sandstone underlie the 
scanty, sandy soil; and here and there the bedrock outcrops. A 
second growth of trees covers the Waverly slopes and the crest 
of the knob, except where the vegetation has been cleared away 
on the more gentle slopes for farming purposes, or where the 
bare rock is at the surface. Only a few moderately large trees 
remain, and large stumps are rare. On the conglomerate soil 
wild grapevines, and briars add to the denseness of much of the 
underbrush. In the northern part of the Fort is a spring used 
at present by animals. Wildcats, foxes and smaller creatures 
live among the fastnesses of this jungle of underbrush, making 
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their homes in caves and under the ledges of precipices: Cop- 
perheads and rattlesnakes are seen. 


At every point where the top of the Fort might pos- 
sible be gained, this prehistoric people had erected rough stone 
walls or barracades behind which they placed piles of small 
and large stones for ‘‘ammunition.’’ 

To the west of the Fort are two other knobs. The more 
westerly is known as West Pinnacle and towers over the roll- 
ing Knobs and Bluegrass regions below. Doubtless upon this 
pinnacle sentries were posted, as limestone ‘‘ammunition’’ was 
found within small rock houses in the conglomerate. The cen- 
tral knob is called the Dome. It connects with the Indian Fort 
by a ridge about 50 feet wide. The trail along this ridge ex- 
tends to the base of the conglomerate which rises 35 to 50 feet 
above the path, effectively guarding the entrance to the Fort. 
The path, about four feet wide, here winds along the base of 
the cliff for approximately 55 feet with the conglomerate cliff 
rising on the right and an extremely steep slope falling away 
on the left. The trail then enters a joint plane whose width 
varies from four to nine feet in the conglomerate up which it. 
climbs at an angle of 36 degrees to the top of the mountain. 


The defenders of the Fort built a wall, No. 1, across this 
joint plane, blocking the path, 53 feet slope-distance from where 
the path enters at the lowest point of the crevice. The wall 
is high up in the conglomerate and yet the rocks of which it is 
composed are limestone as well as conglomerate, showing that 
the prehistoric people carried the limestone to its present posi- 
tion from the Gasper and Mammoth Caye limestones whicn 
underlie the conglomerate. This wall is now mostly demolished, 
Plate XXXVI. It is in places two to three feet high, but dirt 
has filled in behind the wall on the upslope side to such an 
extent that the wall is not at first apparent. 


Above this cross-wall the conglomerate cliff rises 20 feet 
vertically to a flat topped promontory from which the conglom- 
erate again rises 15 feet vertically to the crest of the knob. 
Opposite the right-hand end of the cross-wall as one ascends 
the trail is a recess in the conglomerate large enough to accom- 
modate a few warriors. This crevice in the side of the large 
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joint plane afforded a complete shelter from arrows and stones 
of an attacking party; and at the same time allowed the de- 
fenders to shoot from cover, brain their adversaries with stone 
axes, and thrust them through with spears as they endeavored 
to climb the wall. 


PLATE XXXVI. THE WEST GATEWAY TO THE INDIAN FORT. 
Looking eastward up the narrow joint plane in the Pottsville con- 


glomerate, the remnant of a stone barricade can be seen extending across 
the path to the left of the cap. To the right of the barricade, a recess 
in the conglomerate afforded protection for the defenders and at the 
same time allowed them to attack the enemy who attempted to scale the 
wall without themselves being seen, 

The military skill of the prehistoric people in locating the 
wall is obvious. The attackers had to cross a narrow ridge, 
exposed to the missiles of the defenders; then enter a very 
narrow chasm, climb 53 feet up a steep and slippery slope; 
and at last, doubtless more or less out of breath, climb a per- 
pendicular wall, during all of the time being subjected to a hail 
of rocks, arrows, and at the wall by axes and spears in the 


hands of a concealed enemy. 


South 80 feet from the west entrance a wall (No. 2 on the 
map) composed of loosely piled rocks laid a few feet back from 
the edge of the conglomerate cliff runs for approximately 
1200 feet along the south side of the Fort with occasional breaks 
where the precipice is very high or the wall has been washed 
away. This wall tops a conglomerate cliff in places only about 
20 feet high, while at others the cliff is too high to be scaled 
even with ladders if a few resolute people manned the top. 
At the head of the hollow in which is wall No. 5, wall No. 2 aets 
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jas a secondary line of defense re-enforcing wall No. 5. The 
author is of the opinion that wall No. 2 served as a protection 
against the arrows of the enemy stationed below the cliff who 
otherwise could have cleared the top of the cliff’s edge with 
their arrows, and under cover of this fire have sealed the pree- 
ipice. The stones composing this wall are not washed down 
to their present position, except in individual instances, as is 
seen from the fact that where the cliff is too high for an attack- 
ing force to climb, the wall does not occur even when the 
slope of the surface behind the cliff’s edge on the top of the 
Fort is the same as on the parts of the Fort where this wall No. 
2 is found. 


Finlarged joint planes in the corglomerate occur at points 
No. 3 and 4 shown on the map. They traverse the face of the 
cliff and afford a means of ascent to the crest. Joint plane 
wall No. 3 is three feet wide. A wall four feet high was bui't, 
and still stands, across the entrance to this crack in the rock. 
Joint plane, wall No. 4, is 914 feet wide. A wall now 2 feet 9 
inches high was built 10 feet slope-distance up the crevice from 
its lower opening. The stones on both of these walls are flat 
limestone and conglomerate rocks, laid regularly upon each 
other, forming a solid obstruction. Behind wall No. 4, the joint 
plane continues with its floor slanting upward for 35 feet slope- 
distance when the top of the cliff is reached. Above both of 
these walls the conglomerate cliff rises nine to twelve feet verti- 
cally. On the top of the conglomerate overlooking the walls 
in the joint planes beneath, are piles of rocks ranging from small 
stones that could be thrown easily for a considerable distance, 
to large rocks that could be very effectively dropped upon the 
heads of an attacking party. The wall in the larger of these two 
crevices was built 10 feet back from the entrance to the joint 
plane so that the enemy could be caught by a fire from three 
sides as they rushed to the assault. They could be slaughtered 
by the defenders of the Fort stationed above and possibly also 
behind the wall before they could climb over or pull down 
the barricade. 


Wall No. 5 is 652 feet long. It guards the head of a 
ravine whose stream has made an entrance through the cliffs 
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and worn an accessible passageway to the crest of the knob. 
This wall extends crescent-shape along the face of the eroded 
conglomerate slope from the base of the conglomerate cliff on 
the right as one goes up the slope, to the conglomerate cliff on 
the left. In front of the wall, the slope as a whole slants away 
at an angle of 20 degrees for a distance of about 1,000 feet 
slope-distance, when a terrace in the Waverly formation is 
reached on the east side of the valley. On this terrace at the 
foot of the slope an attacking party came into range of arrows 
and stones discharged from the cliffs on either side of the hol- 
low. In climbing the 1,000 feet of slope the attacking force con- 
tirually came into a more severe shower of missiles until at 
last, out of breath, they reached the wall. 

Here at the wall tke invaders found new obstacles. Near 
the east end of the wall, right hand as one goes up the slope, 
the wall strikes up the knob 75 feet slope-distance to a narrow 
tecrace in the conglomerate when the wall turns to the right 
for 37 feet along this terrace and originally joined the bottom 
of a conglomerate cliff which rises about 30 feet above the wall. 
A re-entrant angle is formed in the wal] at this end of the 
rampart. Before the wall on the narrow terrace is a drop of 14 
feet in the conglomerate. The position at the extreme east 
end of the wall was further strengthened by constructing the 
wall along the terrace with regularly laid stones so that the 
rampart stands perpendicular as shown in the accompanying 
photograph, Plate XXXVII. The perpendicular wall is now 
37 feet long by 214 to 3 feet high. Flat blocks of limestone 
and conglomerate were used, their dimensions varying from 
six inches to three feet long by six to fifteen inches wide bv 
three to seven inches thick. Some had been eut into rough ree- 
tangular shape. Smaller stones were used to level the surface 
upon which the perpendicular wall was laid. The crevices be- 
tween the larger rocks of the wall were filled with small stones 
wedged in tightly, thereby making the wall more firm. An ‘‘am- 
munition’’ pile of rocks was heaped ten feet behind the regularly 
laid wall. 

Westward to the left as one ascends the slope, from this reg- 
ularly built wall, the main wall composed of a mass of lime- 
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stone and conglomerate fragments piled loosely together, slants 
diagonally down the ravine for 75 feet slope-distance as already 
described, and then turns and extends across the head of the 
valley for 540 feet, being made up of loose rocks of limestone 


PLATE XXXVII. REGULARLY LAID WALL AT THE INDIAN FORT. 

This wall, now three feet high, was constructed by the prehistoric 
inhabitants of Kentucky at the entrance to the fort from Chestnut Hollow. 
The wall is made of Pottsville conglomerate and Mammoth Cave lime- 
stone and rests upon a bedrock of conglomerate, 


and conglomerate except in three places where the wall is reg- 
ularly laid. These perpendicular walls occur at two points neaY 
the middle of the main wall for distances of about ten and 
fifteen feet respectively, being separated by a loosely laid wall. 
Also at the west end of wall No. 5 the main wall strikes up the 
slope diagonally and originally tied on to the bottom of a fifteen- 
foot cliff of conglomerate rock formation which forms the to» 
rim of the knob. At present for the last fifteen feet the wall 
is almost gone, but starting fifteen feet from the cliff the wall 
is laid regularly for 23 feet and is still three feet high. The 
construction is similar to that already described at the east 
end of the main wall. 

Behind wall No. 5, 30 feet vertically up the slope, the 
second low, loosely made wall, No. 2, previously described, acts 
as a second line of defense. 
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At the east of the main wall, No. 5, where the regularly 
built wall meets the loose wall, another wall, No. 6, extends 225 
feet slope-distance up the slope and across the narrow ridge of 
the knob to the high cliffs on the north side. Only a few of the 
bottom stones of this wall are left, but it apparently acted as a 
defense in case the east end of the main wall were turned by 
the attacking force. It certainly is not a white man’s wall for 
it was laid down the rough, partly bare conglomerate slope to 
exactly the point where the regularly laid wall meets the loose 
wall which slants down the ravine as already described. There 
could not have been any reason for building such a wall to 
keep cattle in a field, as a fence would have been built across 
the top of the slope at the edge of the knob and would not 
have been extended down a rather steep slope of almost entirely 
solid rock to a terrace only a few feet wide. This wall, how- 
ever, is situated favorably for defensive purposes and was 
constructed by the prehistoric people for that end. 

Wall No. 7 composed of loose rocks runs along the edge of 
the knob for 380 feet of solid barricade and 28 feet at the end 
of scattered rock. At present it is eight to ten feet high above 
the land surface directly behind it within the southeast end 
of the Fort and three to four feet high elsewhere. In front 
the knob drops away in a precipice 30 to 40 feet high in the 
conglomerate or forms in places a very steep slope to a rather 
narrow terrace, below which a cliff, 70 to 100 feet high in the 
limestone, gives an additional defence. An attacking force 
would have had first to gain the terrace, where it exists, and 
then have scaled the conglomerate at the top of which is wall 
No. 7. Behind this wall at irregular intervals, depending upon 
the chances of attack, are ‘‘ammunition’’ piles of rocks. The 
path leading up to the Fort from Narrow Gap, and the trail 
from East Pinnacle both are guarded by this wall. 


Below the east end of wall No. 7 occurs a terrace between 
the lower portion of the top cliff of conglomerate and the top 
of the limestone precipice. The more gentile slope of this ter- 
race is reached by a trail from East Pinnacle. From the north 
end of this terrace an attacking party can outflank wall No. 
7 and reach the crest through joint planes and broken Potts- 
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ville cliffs, for no wall can be found protecting this approach. 
Apparently the defenders relied upon rocks and arrows fired 
from the Fort to destroy the enemy while they were on the 
open terrace, for doubtless this slope beneath the Fort, as well 
as all of the other approaches, was deforested, probably by fire. 
At present there are few large stumps or trees anywhere on this 
knob, although, of course, fires and the decay of the stumps 
would have obliterated their existence even if they had cov- 
ered the slopes since the time of the prehistoric defenders. 


A joint plane at No. 8 is blocked at the top by a huge, 
flat fragment of conglomerate. It would be impossible to gait 
the crest of the knob through the joint plane, if even a few of 
the defenders manned the top of the cliff. 


Walls No. 9 protect the head of a hollow which faces the 
northwest. Here the summit can be gained, for the limestone 
and conglomerate cliffs have been broken by erosion and are 
weathered into steep but accessible slopes over a short horizonta! 
distance. Ahove the terrace formed, rises a perpendicular cliff 
of conglomerate about 15 to 20 feet high, but this could he 
sealed for in places it is somewhat broken. The walls have 
been partially destroyed. The main wall probably once extended 
from the top end of the solid limestone precipice diagonally 
back to a huge boulder of the Pottsville conglomerate. From 
the side of the boulder toward the Fort, this wall can still be 
easily seen running back on a slant for about 80 feet to the cou- 
glomerate cliff that rims the Fort. To the left, as one looks 
down the hollow, other walls to a total of about 142 feet con- 
nected fallen boulders until the accessible slope was guarded. 
A few feet of these walls are still made of regularly laid rocks. 
but the greater portion of the entire defense at No. 9 is made 
up of loosely piled rocks. 


Wall No. 10, consisting of 110 feet of solid stone breastwork 
one to three feet high, and 93 feet of scattered rock, guards a 
narrow valley whose sides are composed of cliffs and their talus 
slopes, until the wall is reached. Behind the wall, upstream, 
the cliffs are weathered, broken, and accessible. On the east 
side of the ravine the wall originally joined the top of the 
limestone cliff, but at present for a few feet this part is miss- 
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ing. On the west bank, the wall runs diagonally up the slop2 
to the proper strategic point of union with the crest of the 
limestone cliff. The angle of slope of the land surface in front 
and behind the wall averages 21 to 26 degrees. This wall has 
been destroyed in places by erosion, but in other sections its 
loosely piled rocks are so large that they have withstood the 
action of the surface wash and gravity. The rampart could 
be carried only after great loss of life, as an attacking force 
would have to climb the steep ravine all the distance from its 
mouth within range of arrows and stones from the cliffs that 
border the gorge. They would then have had to climb a steep 
slope and storm the stone rampart. If successful, they would 
have had to make their way up the talus slope, on the summit 
of which are conglomerate cliffs about fifteen feet vertically 
above the top of the weathered slope. This conglomerate forma- 
tion is broken and accessible if carried by overpowering num- 
_ bers in the storming party, but it is doubtful whether any ex- 
cept a very few could ever have reached the crest in the face 
of the great boulders that would have been rolled down upon 
them. 

Wall No. 11, 150 feet long, was built at the top of a steep 
ravine. It connects the top of a conglomerate cliff which was 
here broken by the erosive action of the headwaters of the 
stream. The stones are loosely laid, and only a remnant of this 
wall exists at the present time. 

Walls Nos. 12 and 13 protect the north end of the Fort 
where a trail leads along the ridge from the next knob to the 
north. This path passes beneath a promontory of conglomerate 
rock which rises a total of about 30 feet vertically above the 
trail which is here eight feet wide. On the other side of the 
trail the land slopes steeply for a short distance and then falls 
away in a precipice formed from the Mammoth Cave limestone. 
To prevent an attacking force from entering the Fort between 
the conglomerate promontory above the path and the cliff, a 
wall No. 12, was built away from the conglomerate down the 
slope toward the precipice for a distance of 50 feet, to a con- 
glomerate boulder 20 feet wide. Most of this wall is still 
visible. From the boulder which is only about 30 feet from the 


PREHISTORIC PEOPLE 149 


edge of the limestone precipice, the wall extends for 50 feet to 
another boulder, 20 feet wide, and then 30 feet to a portion of 
the top of the conglomerate cliff which outcrops along that side 
of the Fort. 

To the right of the trail going southward toward the Fort, 
the conglomerate promontory just described above, has a heavy 
wall, No. 13, of loosely piled limestone and conglomerate rocks 
on its crest, affording a protection to the defenders of this ad- 
vanced post overlooking the path. South 130 feet from this north 
apex of the Fort, a cross wall, No. 15, was laid from the top of 
the high conglomerate cliff on the west, 53 feet to the present 
path and then on to the point on the top of the conglomerate 
eliff 15 to 20 feet high, where the end of wall No. 12, previously 
described, was tied. This cross wall was higher up the slope 
on the east side of the path than the wall that started at thie - 
conglomerate promontory, and served as a second line of de- 
fense. All of these walls at the north end of the Fort are 
loosely piled, and only the bottom parts of the walls remain 
except at the apex where the pile of rocks is three to four 
feet high above the bedrock on which they have been heaped. 

From the north apex of the Fort a thin, loosely laid wall ex- 
tends southward along the top of the conglomerate cliff 170 
feet; then for 100 feet it runs between a number of large con- 
glomerate boulders on top of the cliff, which is broken into 
irregular jagged masses of rock. When a point 350 feet south 
of the north apex of the Fort is reached, a wall, No. 14, occurs 
jutting straight down the steep hillside from the broken con- 
glomerate edge to a conglomerate boulder 20 feet wide. This 
wall is made up of loosely heaped rocks. It is 36 feet long, 27 
feet wide and 9 to 10 feet high, measured perpendicularly to the 
surface of the ground upon which it rests. From the boulder 
to which this wall is connected, on the downslope end, another 
wall was laid 50 feet to another boulder. The ascent in front 
of these walls, though steep, is readily made by an agile climber 
for the solid rocks have been weathered into a talus slope 
breaking the precipices in the conglomerate and limestone a‘ 
this point. South of the apex 570 feet on the west side of 
the Fort the limestone cliff again becomes so steep and high 
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as to be impregnable if defended by even a small force. In 
front of wall No. 16 the cliff is broken and the Fort, were it not 
for the wall, would be accessible up a talus slope. 


The spring, S, furnishes a meagre supply of water to the 
headwaters of. the brook which, develops into a ravine guarded 
by wall No. 10. Along the headwaters of this creek, just south 
of the spring, the banks are low and there is some gently sloping 
land on either side of the channel which is covered with water 
by a slight rise in the stream in time of heavy rainfall. A dam 
constructed across the brook at this point would have held back 
water running from the spring and formed a reservoir large 
enough to supply water for drinking purposes for the defenders 
of the Fort and their families and animals. 


The above descriptions are of walls and other features of 
the Fort which were unquestionably constructed by these peo- 
ple. There is another wall, No. X, 174 feet long, and one-half 
to one foot high, made of regularly laid flat rocks which faces 
east in the central part of the Fort, 16 feet back from the 
edge of the top cliff of conglomerate. Below this rock formation 
comes a talus slope ending in a high limestone cliff. As far 
as can be ascertained nowadays, there should have been no 
danger of an enemy gaining the top from this part of the 
mountain, and therefore, if this wall is the work of the pre. 
historic defenders, why did they place it here? It may, how- 
ever, be a wall constructed by some pioneer settler who lived 
on the knob so long ago that all recollection of him has been 
lost to the farmers now inhabiting the region. Such a pioneer 
might have built this wall to hold the soil in place, but an 
argument against this view is that the soil has not been banked 
up on the upslope side behind this wall and it seems strange 
that an early settler with all of the land at his disposal, would 
have gone to the labor of constructing this wall. A point in favor 
of this wall having been made by the prehistoric defenders is 
that its south end commences a few feet back from where the 
large conglomerate rock lies above the top of the joint plane at 
No. 8. This gives the appearance of there being some relation be- 
tween the wall and the protected joint plane. The fact that the 
wall is regularly laid would seem to show that the defenders of 
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the Fort considered this point especially liable to attack, for 
the other walls that are regularly laid are at the ends of loosely 
piled rock walls where an attacking force would attempt to 
turn their flank. Whether or not this wall at No. X is of pre- 
historic origin cannot be said definitely. 


For 325 feet scattered sandstone and a few limestone rocks 
oceur at No. Y. From a knoll overlooking the headwaters of the 
creek it runs past the spring on the down slope side and dis- 
appears in the level ground to the east of the creek. These 
rocks are not entirely derived from the underlying bedrock, for 
they contain limestone fragments together with pieces of sand- 
stone different from that of the bedrock beneath. Is it a de- 
molished wall that once acted as a secondary line of defense 
before the spring was reached, or is it ammunition strewn over 
the ground? It cannot accurately be determined. 

In the cultivated field just north of the spring, hundreds of 
pieces of limestone and conglomerate, the size of ‘‘missiles’’ 
found in ‘‘ammunition’’ piles, are scattered throughout the 
field. These rocks must have been brought to the field for th: 
bed-rock is of sandstone high above the conglomerate and lme- 
stone. Stone axes, both polished and roughly chipped, and ar- 
row heads are scattered about. It appears as though a battle had 
been fought at this place. 

On the knob to the north of the Fort, limestone fragments 
were found as though some one in advancing toward the Fort, 
had dropped his missiles; but this knob is too accessible and 
evidently no resistance of any importance was offered on its 
slopes. 

The only signs of habitation that had been discovered on 
the Indian Fort up to the time of these investigations were 
flint arrow heads, a few stone ax heads, and a multitude of 
flint chips left by the makers of arrows and other stone arti- 
cles. These flint chips are especially plentiful on the higher 
points of the Fort. Many of the chips and arrow heads prob. 
ably were left by the American Indians, but others were made 
during the Stone Age. 

A prehistoric grave was discovered, November 11, 1922, by 
the author and his party, in a small rock house, No. R, 55 feet 
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west of the end of wall No. 5. A trail leads from the wall to 
this rock house. Below the path, which is five to six feet wide, 
is a cliff about fifteen feet perpendicularly. The mouth of the 
rock house is 16 feet wide, 5 feet high and 11 feet deep to au 
opening in the back formed by a joint plane, 2 feet 8 inches 
wide by 1 foot 10 inches high. Across the main entrance lime- 
stone and conglomerate rocks had been piled to block the 
opening. When discovered this wall was only one foot high 
and extended out from each side of the entrance leaving a clear 
space of five feet near the center. The floor is of sand from the 
weathered conglomerate of which the roof, walls and bottom 
are composed. Flat limestone and conglomerate rocks averag- 
ing one to two feet by one foot by two inches thick covered the 
floor. A hollow sound was made when the floor was struck with 
a pick. 

A trench was dug from the entrance along the center of 
the rock house floor. The heavy limestone and conglomerate 
rocks, and the sand were removed. The fiat rocks and a yellow, 
sandy clay extended ten inches beneath the surface. The lime- 
stone rocks had been carried up to the rock house from the 
limestone outcrop further down the side of the knob and there- 
fore were placed in their present position by human hands. 

At a depth of ten inches beneath the surface several pieces 
of Muscovite mica, one inch by three inches, were uncovered ; 
at this same depth a flint arrow head of a dark gray color, a 
flint knife of the same material as the arrow head; a flint 
scraper; what appeared once to have been a very crude spear 
head and a small ax head of stone; and a splinter of bone about 
one and three-quarter inches long but too weather and small to 
determine whether it was from a human being or an animal. 
The warrior had been buried with all of his accountrements. 
This fact indicates that these people believed in a future life. 

Below the horizon in which the implements oceurred came 
a soft grayish dust intermingled with sand, for nine inches in 
depth, when a reddish clay began and extended to the rock 
floor of the rock house. Roots of vegetation growing just out- 
side the rockhouse had sought the gray dust layer in preference 
to the soils above and below, apparently deriving more nour- 
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ishment from it than from the other material in the rock house. 
This gray dust may have been derived from the deer skins and 
other material in which these prehistoric people sometimes 
wrapped their dead. 


Surface water running down the joint plane in the back 
of the rock house seeped through the grave during the centuries 
and dissolved away the skeleton of the prehistoric warrior. 


A second trench was dug three to four feet to the right 
of the first excavation as one faced the interior of the rock 
house. It revealed several small pieces of charcoal, a seraper 
of flint, an ax head made from the Pottsville conglomerate, and 
a splinter of bone about one and one-half inches long. 

These prehistoric people had done their best to guard the 
dead and to preserve their bodies, for in addition to the wall 
at the front of the rock house, the joint plane in the back is 
still partially sealed by a regularly laid wall of limestone and 
conglomerate rocks with small stones filling the crevices in 
exactly the same manner as already described as occurring in 
the regularly laid walls of the Fort. Evidently the people, 
or their relatives, who made this prehistoric grave also con- 
structed the walls of the Fort. 

A. rock house near No. 8, Plate XXXIV, on the east sice 
of the Fort, was explored. Beneath four feet of loosely piled 
rocks which had become a compact mass, were found several 
scrapers and pieces of charcoal. Between the lower part of the 
rock pile and the back of the rock house several flat rocks three 
feet by two feet were found standing on edge. Directly behind 
these rocks a gray dust similar to that previously mentioned, 
again was discovered. It would appear that these flat rocks 
had been placed in front of the grave and the heap of rocks 
placed before the perpendicular slabs of stone. The large rock 
pile completely sealed up the entrance to the sepulchre. But 
water, during the ages, had dissolved away all trace of the 
body or bodies that had been placed in the tomb. The charcoal 
found in this rock house and in several others in the Fort are 
the remains of ceremonial fires that formed part of the burial 


service. 
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In another rock house were discovered several small pieces 
of broken pottery. The material used in this pottery came from 
the New Providence green shale formation; and scattered 
through the shale body of the pottery are crinoid ‘‘buttons”’ 
which came from limestone occurring in the knobs. 


The people who inhabited the Fort, it seems reasonable to 
suppose, lived at least during inclement weather, in the caves 
that occur in the limestone upon which the conglomerate rests. 
The holes up which the warmer air now rises forming a fog on 
cold days, ages ago may have been large enough to serve within 
the walls of the Fort as entrances to these caverns. The en- 
trance to one of the caves, No. C., in the lmestone was coy- 
ered with icicles when discovered, but on breaking the ice 
down a narrow passageway led to a comparatively warm, dry 
interior. 

Numerous rock houses of various sizes occur in the con- 
glomerate and the exploring party found scrapers and flint 
chips in the sandy floors. These recesses were used by the pre- 
historic inhabitants as protection from the weather, but they 
would have been cold compared to the real caves in the lime- 
stone. Doubtless walls were built across part of the opening 
of the lower entrances of the rock houses which would then 
have served nicely as a retreat from the days and nights of 
late Fall and Winter. 


Further exploration of the Indian Fort will undoubtedly 
uncover many valuable and interesting records of the past. 


One of the several prehistoric mounds in the vicinity of 
Berea, Madison County, was investigated by Prof. W. G. Bur- 
roughs during May, 1924. Students from the Geology classes of 
Berea College aided in the excavation. This mound is on the 
farm of J, D. Clarkston, about two and one-half miles northeast 
from Berea. It is on. the crest of a knob of Ohio shale adjacent 
to the Dixie Highway. 

The mound is roughly cireular, approximately 36 feet in 
diameter. A section of the mound was as follows: 


Loose fragments of limestone and Ohio shale upon the sur- 
face. 
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Yellow clay containing copper “breast plates” and 
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Charcoal mixed with yellow clay .........2........-:0.-0:- 8 inches 


Clay overlying bed rock of Ohio shale. 


Thus a fire had first been kindled upon the surface of the 
knob. Clay had been placed over the charcoal. Flat rocks had 
then been laid upon the clay. The dead chieftain wrapped in 
some fibrous material was laid upon clay placed on the rocks. 
All that remains of the wrapping is one-quarter of an inch of 
carbonaceous material resembling bark which was found be- 
tween the copper plates and the sandstone rock upon which the 
body rested. The jaws and teeth of the chieftain are quite well 
preserved. The cusps of the teeth have been worn flat by chew- 
ing hard food. The warrior was evidently advanced in years. 
Other portions of the skull also still remain. With the chieftain 
were four pieces of copper armor, worn for protection or as or- 
naments. Three are flat, smooth copper plates 1/50 to 1/60 inch 
thick. In size they are: 7.5 inches by 4.3 inches; 8 inches by 4.4 
inches; 8 inches by 4.8 inches. They all are curved at both 
ends. Each has two holes through which thongs passed fas- 
tening the breast plate to the chieftain’s tunic; or they may 
have been suspended from thongs. Near the lower edge of one 
plate is a jagged hole. A fourth piece of copper in shape some- 
what resembling a canoe, is 7.4 inches long by 2.5 inches wide by 
1/60 inch thick. Clay and a layer of rocks covered the body. 
This top rock layer is dome shaped and curves downward on all 
sides to meet the bottom rocklayer at the perifery, the hori- 
zontal diameter being about seven feet. Clay covers the top 
rocks. A sacrifice was next burned upon the top of the mound 
and the entire mound covered with clay upon which was placed 
a layer of rocks brought from the valley to the north and west. 

A prehistoric fort which white men have never before 
known existed, was discovered by the author, W. G. Burroughs, 
November 9, 1925. This fort is situated three and one-half miles 
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east of Berea and one-half mile aortheast of the north end of 
the fort on Indian Fort Mountain. The newly discovered fort 
includes the entire top of a large knob which is entirely sepa- 
rate from other knobs except for a narrow ridge at the base 
of the cliffs of the fort on the west end. The lower portion of the 
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LEGEND NEAR BEREA = 
PRECIPICE EXPLORED AND SURVEYED 
B-BASIN BY WG. BURROUGHS. 


W- STONE BARRICADE 465 LONG 


W-X-PERPENDICULAR STONE WALL 


eERSNES HORIZONTAL SCALE IN FEET 
S- INTERMITTENT STREAM 400 800 


CONTOUR INTERVAL 100 FEET 
PLATE XXXVILA. 

Map of Prehistoric stronghold on ‘‘Basin Mountain.”’ This prehistoric 
fort was discovered, explored and surveyed by the author, W. G. Bur- 
roughs. 
knob consists of a steep shale and talus slope which rises 400 
feet vertically above the valleys. Above this slope cliffs of Mam- 
moth Cave and Gasper limestone, exeept at one point, com- 
pletely surround the upper parts of the knob. 

The limestone is broken in a few places by joint planes 
two to four feet wide up whose extremely steep floors an agile 
climber can reach the top of the cliff. But access to the terrace 
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above would be impossible along these crevices if they were de- 
fended by people armed with stones and primitive weapons sta- 
tioned along the upper edges of the cliffs. Two of these joint 
planes occur at the west extremity of the knob where the cliff 
is 50 feet high. The east end also has a similar crevice, Along 
the north side the limestone has been worn away for a few 
yards but all of these points can be defended easily. 


A narrow terrace occurs at the east and west ends of the 
knob and here and there along the other sides. Above this ter- 
race rises a cliff of Pottsville conglomerate in places forty feet 
high. It is broken occasionally by joint planes but could not be 
readily surmounted if determined people manned the summit. 
At certain points the conglomerate and limestone cliffs unite 
and fall 200 feet straight down where the talus does not rise 
so high along the base of the limestone. On the south side, as 
shown in the acecGmpanying map, a stream has worn away the 
cliffs and formed the only comparatively easy path into the fort. 

Here the prehistoric people built a stone barricade 465 feet 
long which extends from the top of the limestone across the 
break in the cliff to the upper edge of the limestone on the 
opposite side of the ravine. At present this rampart is in 
places five feet two inches vertically from top to bottom on the 
front side and at this point seven feet across. The entire bar- 
ricade is in the form of a V with the apex upstream, The de- 
fenders could thus hurl their missiles upon an attacking foe 
from three sides. This line of defense differs somewhat in shape 
from barricades on Indian Fort Mountain which cross a ravine 
in the form of a curve when the valley is wide enough to per- 
mit this form. The top of ‘‘Basin Mountain’’ fort is rolling 
land and covers about eighteen acres. 


A few inches back from the edge of the conglomerate on the 
north central part of the fort is a roughly rectangular basi 
which has been hollowed out of the conglomerate. The rock 
here is in no respect different from other areas of its exposed 
surface. The dimensions of this basin are 8 feet by 5 feet 8 
inches by 5 inches deep. The long axis runs about northwest- 
southeast. It contains water. A theory for the origin of this 
basin which the author suggests is that since there is no spring 
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within the walls of the fort, as far as at present known, the 
prehistoric people who held the fort may have drawn water up 
the side of the cliff and emptied it into the basin which they had 
hollowed in the rock. Skins could have been used to hold the 
water and grapevines or other material been used for rope, 


On another promontory to the east is a much smaller de- 
pression in the conglomerate which appears to have been just 
started when work was abandoned. This second basin is also 
rectangular and located near the edge of the precipice. These 
points are the best places on the fort for water to be lifted up 
the cliff to the summit and poured into these basins. Also being 
exposed to the sky they easily catch rain water. Because of 
these basins this knob will be called ‘‘Basin Mountain.’’ 


Along the east and northeast sides of the fort where the 
conglomerate comes in contact with the underlying limestone, 
many of the joint planes have been enlarged by solution into 
long, narrow caves. Fifteen to twenty feet from the entrances 
to these caves they usually become larger where the limeston# 
floors have been dissolved away. In several caves are pits abont 
150 feet deep in the limestone. In two eaves thus far explored 
are many charred branches and sticks. Some of these pieces of 
charcoal are far back in the caves in places where they could 
not possibly have been washed by water, It is doubtful whether 
any of the charred branches could have been washed to their 
present positions for many conglomerate boulders which have 
fallen from the roofs block the bottoms of the passages and have 
to be climbed over in penetrating the caves. 


It would appear as though these pieces of charcoal had 
been taken into the caves by the prehistoric inhabitants while 
the charcoal was hot. The warm charcoal would have given 
heat to those crouching over it without making smoke. The ven- 
tilation is good and.the temperature comfortable in these caves 
without heat, even when snow is falling outside in the open 
air, but the charcoal would have given added heat. It would 
seem improbable that white hunters would have carried all this 
charcoal down the face of a 20 to 30 foot cliff and then on into 
these caves. Therefore it was without doubt earried into the 
caves by the prehistoric inhabitants. 
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One cave has a large oval shaped mound of earth near the 
entrance. <A largeerock was evidently placed in such a position 
as to block the floor of the cave so that the earth could not be 
washed out. In this mound are scattered patches of the whitish 


PLATE XXXVIL-B. “BASIN MOUNTAIN,” A PREHISTORIC STRONG- 
HOLD. 


The entire area bordered by the top of the gray limestone cliffs is 
within the fort Where the cliffs are broken as shown at right center of 
the photograph the entrance is defended by a stone barricade 465 feet long. 
View looking north.. 


substance previously described as occurring in graves in the 
Tpdian Fort. Pieces of charcoal are mixed through the earth of 
the mound. It is evidently a place of burial. 

At the west end of the knob a perpendicular stone wall 
about 220 feet long and 2 to 4 feet high extends out from near 
the south side of the joint-plane in the limestone cliff, see Plate 
XXXVIIA, and continues along the narrow ridge of land that 
stretches from the fort to a knob to the west. The wall is just 
to the south of the top of the ridge. Its origin is unknown. It 
is not a fence made by white men for it does not extend the en- 
tire length of the ridge and could not keep cattle confined to 
any spot on the slopes. It is probably part of the defences of 
‘*Basin Mountain.’’ 

One theory which the writer advances is that ‘‘ Basin Mour- 
tain’’ was held by people who were besieging Indian Fort 
Mountain to the south. This smaller fort on ‘‘ Basin Mountain”’ 
would then have been of importance as it would have made it 
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dangerous for the defenders of the Indian Fort to have sallied 
out into the Bluegrass. The perpendicular wadl which is on the 
side of the ridge facing Indian Fort would have prevented the 
people on Indian Fort from crossing the ridge in going north- 
ward, and in isolating ‘‘Basin Mountain’? from the chain of 
knobs to the west. 

The fact that the long, stone barricade across the ravine of 
“Basin Mountain,”’ is of a different shape than ramparts across 
similar ravines in the large fort also seems to indicate that the 
people on the two forts were of different tribes. On Indian Fort 
Mountain, even the small joint planes a few feet wide haya 
stone walls built across their lower portions. On ‘‘ Basin Moun- 
tain,’’ no walls were built across joint planes as far as can be 
discerned. In order to obtain water for a body of men of suffi- 
ent numbers to man the walls and joint planes on ‘‘Basin 
Mountain,’’ access to the streams of the valleys was necessary. 
This would imply that the people who held ‘‘Basin Mountain’ 
were in foree strong enough to command the streams of the 
lowlands. The walls of ‘‘Basin Mountain’s”’ fortifications 
appear to have been more hastily made than those on the Indian 
Fort. 

The people who held ‘‘ Basin Mountain’”’ evidently expected 
an attack, but either felt that their numbers and, position were 
strong enough to repel attack, or they did not have time to throw 
up more finished works. The defenders of Indian Fort Mountain 
were in fear of attack for even the smallest detail was thought 
of and no chances were taken. The north end of Indian Fort 
which is nearly opposite the fort on ‘‘Basin Mountain,’’ has a 
complicated system of ramparts. Further explorations may re- 
veal new facts about.these forts and their people. 


CHAPTER VII 


EARLY SETTLEMENT AND DEVELOPMENT 


After the disappearance of the Mound Builders, Indian 
tribes inhabited Kentucky. They made numerous trails, some 
of which later became the white man’s roads. Buffalo, also, 
made traces in search of salt springs and pasturage. 

The main Indian trails of Eastern Kentucky connected 
with an important warpath that ran north and south in the 
Appalachian Valley. Less important trails connected with these 
major trails. One of these principal trails in Kentucky was the 
“*“Warrior’s Path,’’ or the Cumberland Gap Trail, which ex- 
tended ‘‘from Red River across the Kentucky at the mouth of 
Cow Run (near Irvine, Estill County), up Station Creek, across 
the Cumberland-Kentucky watershed to the Cumberland River 
at Buffalo Creek and Flat Lick, and thence up the river and 
its branches to Cumberland Gap’’ (Ref. 117:64, 65, 69). <A 
branch of the ‘‘Warrior’s Path’’ is given on some maps as 
leaving the main trail near the head of Station Camp Creek, 
running due north, crossing the Kentucky River above the main 
trail near the mouth of Miller’s Creek, passing across the head- 
waters of the Red and Licking rivers, and across the Ohio to 
the mouth of the Scioto. Trails led off from the ‘‘Warrior’s 
Path.’’? A well known path extended from the crossing at Red 
River up that stream and its tributaries to the headwaters of 
the Licking River. Still another trail led past Richmond, 
through a pass in the knobs to Irvine, then up the Kentucky 
River to the three forks near Beattyville and up the North 
Fork and its tributaries into Perry County and on to Pound 
Gap. A path destined to be of importance to the whites when 
they came into Kentucky was a Buffalo trace which, according 
to Mary Verhoeff, the historian (Ref. 117:62), ‘‘left the Cum- 
berland River and ‘Indian Road,’ near Flat Lick, Knox County, 
ran along the broad divides between the Laurel and Rockcastle 
rivers, crossed the Rockcastle to Dick’s River, passed through 
Crab Orchard Gap to Salt River, and thence to the Falls of 
the Ohio near the present site of Louisville.’’ 


Coke 16 
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There are many more of these trails, but the ones mentioned 
show that these paths followed the streams and divides, and 
took advantage of the Gaps in the Knobs. Today the white 
man’s roads, along certain trails his railroads, follow approxi- 
mately the same routes as these early paths of the buffalo and 
the Indian. The physiography of the region thus influenced, 
in a similar manner, the routes of travel of both primitive and 
highly civilized man. 


In 1673 Gabriel Arthur, a Virginian, while making his way 
along the south shore of the Ohio River in what is now West 
Virginia, discovered the region now known as Kentucky. As 
time went on a number of white explorers, including Walker 
and Gist, penetrated into this territory. Several of the early 
English expeditions to colonize North America included the 
area of Kentucky in their charters. In 1767, John Findlay 
made his way into and out of Kentucky. His accounts of the 
region awakened the interest of Daniel Boone, who accom- 
panied Findlay and others in an expedition in 1769, and on 
June 7 they reached the Red River. In both of these journeys 
Findlay followed the ‘‘Warrior’s Path.”’ 


White settlers began to make their homes in the Wilder- 
ness. The Cumberland Gap route became the ‘‘ Wilderness 
Road.’’ Daniel Boone with a party of men, marked out a trace 
which ran ‘‘from the Watauga River in East Tennessee (Syea- 
more Shoals, Carter County), by the way of Long Island to 
Moccasin Gap near Gate City, where it met the Big Road 
from Philadelphia and Richmond, and extended along the oid 
trail to Powell Valley through which it passed to Cumberland 
Gap (Ref. 117:78). From here Boone followed the ‘Warrior’s 
Path,’ across the ford of the Cumberland just below Pineville 
Gap and down the Cumberland to Flat Lick. At this place, 
he left the main trail and took the old Buffalo Trace which led 
cross-country to the Hazel Patch near Rockeastle River, ‘and 
then continued up Roundstone Creek,’’ to Boone’s Gap, shown 
in the accompanying photograph, Plate XXXVIII. Crossing 
Boone’s Gap the trail reached the head of Brushy Fork of 
Silver Creek which flows into the Kentucky River. The ascent 
to Boone’s Gap is rather short and steep on both sides and in 
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————- 


modern times the Louisville & Nashville Railroad tunnels 
through the knob over which the trail passed. Continuing north- 
ward, the path passed where the town of Berea now stands 
and on to Fort Estill. It ran about two miles east of Rich- 


PLATE XXXVIII. BOONE’S GAP. 

The trail followed through the Knobs by Daniel Boone is now the 
route of the Louisville & Nashville Railroad which at the Gap tunnels 
through the knob. The railroad can be seen in the photograph stretching 
away to the southward into Rockcastle County. The monument marking 
Boone's trail is shown on the left, 


mond, down Central Fork of Otter Creek and Otter Creek to 
the Kentucky River where Fort Boonesborough was built (Ref. 
92, and 117:78). 

In 1775 Benjamin Logan left the main Boonesborough route 
about two and one-half miles northwest of the present town of 
London, and turning west crossed the Rockcastle near the mouth 
of Skege’s Creek, passed through Crab Orchard Gap, and built 
a station, St. Asaph, near where Stanford is now situated, This 
path became a very important route into Kentucky. It con- 
tinued through Crab Orchard, Danville, Harrodsburg, Bards- 
town, the Salt Works near Shepherdsville to the Falls of the 
Ohio. The site of the town of Brodhead was an important sta- 
tion on the trail; eight miles from Brodhead was English’s 
Station, and three miles further, Crab Orchard (Ref. 92, and 
117 :82, 83). 

Throughout these days of exploration and settlement, the 
whites were constantly harassed by the Indians, and many on 
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both sides were killed. Numerous courageous acts were per- 
formed by those brave men and women of early Kentucky. 
They were of the best blood of Great Britain and founded 
a race of high type Americans, At the present time, in the 
more isolated Knobs and Mountains where other races have not 
as yet settled to any extent, one is struck with the English, 
Scotch and Irish names of the inhabitants, and their thorough 
early-American appearance. 

Eventua'ly, the four routes along which the settlers had 
come and commerce had been carried on in eastern Kentucky, 
became the main wagon roads. These routes were the Wilder- 
ness Road, Big Sandy Trail, Red River-Pound Gap Trail, Ken- 
tucky River Trail to Pound Gap by way of the North Fork of 
the Kentucky River (Ref. 117:102). Still later, railroads pen- 
etrated the Knobs through the Gaps made by the Kentucky, 
Red, Licking and Ohio rivers, and followed along the Wilder-- 
ness Road, cutting the Knobs at Boone’s Gap, and the Gap in 
the southern knobs. 

Towns were founded and developed near the Gaps in the 
Knobs where the Indian trails and eventually the railroads 
crossed from the Bluegrass to the Mountains. Thus Berea and 
Richmond, Madison County, are near Boone’s Gap and a Pass 
at what is now known as Big Hill. Mt. Vernon, Crab Orchard 
and Stanford are near Crab Orchard Gap. Irvine is situated 
near where the Kentucky River enters the Knobs, Clay City, 
Stanton and some other towns in that vicinity are along the 
gateway formed by the Red River. In these towns Mountain 
and Bluegrass goods meet and exchange is made. Even today, 
the Mountain people drive their cattle and haul their other 
commodities to these towns at the gateways to the Mountains. 
And they return to the hills with other commodities secured 
by purchase or trade. 

While the trails were being developed into roads and rail- 
roads, the State of Kentucky was formed. Prior to December 
31, 1776, Kentucky was a part of the County of Fincastle, 
State of Virginia. On that date, Fincastle was divided into 
three counties of which one was called Kentucky. In May, 
1780, Kentucky County was divided into three counties: Jef- 
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ferson, Fayette and Lincoln. Thus two of the Knob counties 
came into existence (Ref. 18, v. 2:25). Boundaries were de- 
termined mostly by geographic features. Jefferson County, 
named after Thomas Jefferson, included ‘‘that part of the 


PLATE XXXIX. KNOB TOPOGRAPHY, BULLITT COUNTY. 
View looking southeast in northern Bullitt County. 


south side of Kentucky River which lies west and north of a 
line beginning at the mouth of Benson’s big creek, and run- 
ning up the same and its main fork to the head; thence south 
to the nearest waters of Hammond’s Creek, and down the same 
to its junction with the Town Fork of Salt River; thence south 
to Green River, and down the same to its junction with the 
Ohio. Fayette County embraced that part which lies north of 
the line beginning at the mouth of the Kentucky River, and up 
the same to its Middle Fork to the head; thence southeast to the 
Washington line. (Washington line was what is now the bound- 
ary line between Kentucky and Tennessee. In the colonial 
assembly of North Carolina in 1776, the then territory of Ten- 
nessee was represented by deputies as the District of Wash- 
ington)’’ (Ref. 18, v. 2:25). Lincoln County covered the re- 
maining portions of Kentucky County. 

Each of these three counties has been subdivided and 
many new counties formed. The development of the Knob 
counties in the order in which they were created as they exist 
today, is here given. 
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While these counties were coming into existence the coun- 
try was developing in every way. The level, more fertile lands 
of the river bottoms in the Knobs, were taken, up first by set- 
tlers, who then gradually pushed further upstream. And at 
last, they spread out over the steep, more infertile slopes of 
the surrounding knobs which at present are still being cleared, 
cultivated, and abandoned to undergrowth and soil erosion. 
Towns sprang up, roads were constructed and improved, rail- 
roads came connecting parts of the Knobs with one another and 
with the large markets of such cities as Lexington, Louisville, 
Cincinnati, Knoxville, Nashville, Cleveland, Pittsburg, New 
York and Chicago. The Kentucky River was made navigable 
to Beattyville, and boats go upstream somewhat beyond this 
town. Railroads parallel the larger rivers in the Knobs, and 
draw a great deal of the traffic to themselves which otherwise 
would go by river boat. 

Public schools were established in the towns and rural dis- 
tricts. Academies, normal schools, trade schools, and colleges 
were founded. Towns macadamized their streets and installed 
electric lighting systems and municipal water works. Many 
fine residences were built. But great as has been the develop- 
ment of the Knobs up to the present time, enormous undeveloped 
natural resources yet remain. 


CHAPTER VIII 
LIFE CONDITIONS IN THE RURAL DISTRICTS 


Life conditions in the rural communities of the Knobs are 
determined largely by the geology, physiography and soils of 
the regions; for upon these factors depend the food supply, 
cash crops and other farm products. Differences in climate 
throughout the Knob Belt are slight. 

The better Knob farms are found in the richer, more level, 
limestone areas that form the inner margin of the Knobs. Pro- 
ductive farms are also found on the uplands that are underlaiu 
by limestone; while on the poor soils of the Ohio shale and 
hilly, stony soils of the knobs in general are located the less 
prosperous farms. But occasionally good farm houses and 
buildings are seen on the Ohio and Waverly formations, for the 
bottom lands bordering the creeks have belts of rich soil. In 
some instances better living conditions are the direct reflection 
of the recently acquired knowledge of how to make the Ohio 
and other shale soils yield an adequate return for the money 
and labor invested. 

Housing conditions, however, usually vary with the fer- 
tility of the underlying formation. At one extreme are large, 
well painted, two story farm houses, sometimes with two story 
porches; and excellent log houses. In the Bluegrass sections 
are seen the imposing plantation houses of the Old South, with 
their great white pillars, surrounded by beautiful lawns, and 
numerous farm buildings in the background. 

In the Knobs, especially on the Ohio shale soil, are found the 
one room log cabins, Plate XL, unpainted box houses and board 
shacks. Some of these are windowless, the only light and venti- 
lation entering the dark interior through the door or chinks in 
the walls and floors. The custom of building windowless houses 
is said to have originated in pioneer times when Indians or 
other marauders could have shot through a window at the people 
within the cabin. The poor box dwellings predominate in some 
localities, being clustered near each other because of the small 
size of the land holdings. In other places homes are widely dis- 


170 GEOGRAPHY OF THE KENTUCKY KNOBS 


tributed, fine houses with large farms being the common type of 
dwelling. 

The materials from which the houses are made have been 
influenced by the topography and the industrial development of 
the region. The very old dwellings were constructed of logs, but 


PLATE XL. A LOG CABIN OF THE KNOBS, 
Near Narrow Gap, southern Madison County. 


with the advent of the sawmill and the decreasing supply of tim- 
ber, frame houses both large and small became the rule, although 
log houses are still built. In the hilly and mountainous knobs 
today are found more log cabins than on the more level areas. 
This is due to the forests still remaining on portions of the 
steep slopes, while the timber was first cut off the level areas 
which now, in places, are several miles from the forested dis- 
tricts. Consequently logs at present can be obtained near at 
hand in the rougher knobs with which to build log houses, while 
they would have to be transported a number of miles in many 
cases if they were used in the level territory. But even with this 
geographic influence exerting itself upon the type of dwelling, 
frame houses are now being built extensively in the hilly knobs. 
One room log cabins have a frame shed built on to the back 
of the main structure to serve for a kitchen. The one room of 
the cabin proper contains the double bed, chairs, table, lamp 
and large stone fireplace. There may be a spinning wheel to 
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add beauty to the interior, for the older women especially are 
expert in the art of spinning. <A low loft has been built above 
the main room of some of the cabins. Heating is accomplished 
with an open fire in the fireplace, with a stove, or both stove 
and fireplace. Cooking is done usually on a stove, though the 
fireplace may be used, also. 


Another type of log house consists of two separate one-room 
dwellings, each room about fifteen feet square, although the size 
varies, with an out-of-door covered passage between the two 
rooms. To go from one room to the other a person has to walk 
out of doors beneath the connecting roof and enter the other 
room from the open air. This is a rather chilly procedure in 
winter, though once inside a room, it is warm enough as each 
room has a door. 


The houses can accommodate an unbelievable number of 
people. One box house in the Knobs consisting of one room 
about fourteen feet by eighteen feet, according to E. L. Dis, 
of the Red Cross, sheltered fourteen individuals, comprising 
the father, mother, mother’s parents, and ten children. Venti- 
lation and light were obtained through the front and back doors, 
and one window. The room contained three beds (two double 
and one single bed) placed side by side at one end, a table, 
chairs, and a sewing machine. This case is extreme, but living 
conditions are far too often overcrowded. 

Sanitary conditions with respect to toilet accommodations 
are often very poor. In some sections of the Knobs over half of 
the families have no toilet at all. When present, the toilets are 
often broken down sheds where flies and animals can enter 
and earry the pollution away on their feet, thereby spreading 
typhoid, hookworm, and other diseases if present. For the wel- 
fare of the people of the Knobs ‘such unsanitary conditions ecan- 
not be remedied too soon. 

Many of the people in the poorer districts can neither read 
nor write. They often are listless and seem to lack ambition, 
but this is due generally to malnutrition, hookworm, and other 
diseases. Others in these areas are perfectly willing to work, 
but their farms on the Ohio shale soil need humus, lime, drain- 
age, and various fertilizers in order to produce crops of eco- 
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nomic value and these people are so poor and ill advised as to 
what is necessary to improve the farm land that they derive a 
very-meager income. They have large families to care for which 
often prevents the head of the family from having enough extra 
money with which to buy seed and commercial fetilizer, even 
if he understood exactly what he should purchase. In such 
instances the land is cropped over and over with constantly 
diminishing returns. The women put up a noble fight against 
their geographic environment to keep the family in food and 
clothes. The entire family works in the small tobacco patch and 
corn field; and when near a town the older members secure oc- 
casional employment. They usually are of mountain stock and 
pure blooded Americans, although here and there people of for- 
eign extraction have drifted in and settled in the Knobs. 

The common diet of the inhabitants of the Knobs consists 
of: Corn bread, the corn usually being raised by the family 
and ground in the local mill; soda biscuit; meat, often pork from 
hogs raised on the farm is eaten fresh at the time of butchering 
and preserved as salt pork for the rest of the year; vegetables 
from the home garden, fresh in season, and in some places pre- 
served by home canning, drying or storing methods. Tomatoes, 
beans, and potatoes are among the most commonly preserved 
vegetables. Many homes, however, do not lay away enough home 
grown vegetables to last until next year’s crop comes again to 
replenish the larder. Wild blackberries are picked and eaten 
fresh in season and to some extent preserved. Strawberries also 
are raised and preserved. 

Poultry is found on all farms, but too often practices of un- 
derfeeding and inadequate housing result in an egg yield per 
hen that is only a fraction of what it should be. It pays in dol- 
lars and cents to take good care of the poultry. If treated right 
they will repay their cost many times over. Eggs and poultry 
are often sold rather than eaten on the farms, especially when 
poultry products bring a high price. 

Sorghum is grown for sirup to be used on the home farm, 
though it is sometimes sold and commercial syrup purchased at 
the local store. 

Milk and butter are produced on the vast majority of the 
farms, but many families rarely use butter. Even the pooresi 
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families with only a small garden and yard around their box 
house or cabin, usually have a cow which they pasture on vacant 
land or in a neighbor's field. This pasturage is paid for at a 
very small cash rental, or in labor. 


PLATE XLI. ONE TYPE OF BARN. 


This inadequate shelter is passing as the Knobs develop, and excellent 
barns are taking its place. Photo by Robt. Spence. 


Of the foods described above, corn bread, soda biscuits, salt 
pork or bacon, and milk are the staple diet. When a guest is 
present, the generous housewife will place upon the table 
butter, eggs, and all of the preserved fruits which she has in 
the larder in addition to the usual items of the menu as men- 
tioned above. 


The cutbuildings on the better farms include a barn, oc- 
easionally 40 feet by 60 feet, which may be used in the fall to 
cure tobacco, and in winter to house the live stock. Barns about 
30 feet by 40 feet, are of more frequent occurrence; while 
smaller barns are even more numerous. The roofs of the barns 
are sometimes projected at the end over the doorways, and thus 
afford partial protection from rain for livestock and farm im- 
plements which may be beneath. The poorest barns are mere 
log or board sheds with open cracks through which the rain or 
snow can enter, Plate XLI. The corn crib is not connected with 
the barn. This is to insure against loss of the corn by fire in 
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case the barn is burned. The greater portion of the hay is 
stacked in the field, the remainder being placed in the barn. 

The fences formerly were all wooden. One old inhabitant 
stated that at first the crooked (or snake) rail fence was the 
most common. This was when wood was plentiful. Then as the 
forests were cut away, the straight rail fence was constructed. 
They often were built of material from crooked fences. At 
present, the old wooden fences are repaired with wooden rails, 
or wire, but new fences generally are of wire, both in the level 
and hilly parts of the Knobs. Considering both the old and new 
fences, there are now more wooden fences to be seen in the for- 
ested, hilly parts than in the level Ohio shale and Silurian areas 
nearer the Bluegrass which contain comparatively few trees. 

The farmer’s water supply is obtained from springs, 
streams, open and drilled wells, the latter type of well being 
the most common nowadays, though wells are still dug. These 
open sources of water are liable to become contaminated. Water 
from an open well is drawn by a rope and bucket, a wellsweep 
or windlass. The drilled wells are more sanitary than the open 
wells, but even these drilled wells can become polluted by move- 
ment of contaminated ground water, by bacteria entering from 
the top of the well, or on the ‘‘sand bucket’’ which, when not 
in use, is often placed on the ground beside the well. 

The live stock are watered in the creeks and at the springs 
along the hillsides. Small ponds are formed by making a shal- 
low excavation in the field which becomes filled with ground 
surface water. Sometimes a brook is dammed to form a pond. 
In very dry weather, the springs and smaller creeks on the knob 
sides dry up. The stock then have to be driven to the larger 
streams in the valleys. Here there generally is plenty of water, 
for the deeper holes often contain water even when other parts 
of the creek have dried up. In extremely dry periods of the 
autumn months, these deep holes may lose so much of their water 
that the live stock are driven considerable distances to yet larger 
streams where water can be found. 

The country people go to the nearby villages or towns on 
Saturday to sell their farm products and to shop, just as 
they do in any rural community in the United States. _They are 
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very fond of politics and a ‘“‘public speaking day,’’ when a 
political orator addresses the crowd, is a social occasion which 
is well attended and greatly enjoyed. 

“Court day’’ at the county seat is an important event 
both socially and for trade. Even the farmers who live in the 
hills quite a distance away, come in to town driving their live 
stock which they wish to sell, or trade for other commodities. 
Stock pens at the county seat promote the bringing in of live 
stock. 

The usual mode of travel in the rural districts is by wagon, 
or on saddle horse or mule. The inexpensive, light weight auto- 
mobile is also often seen. It has brought the people to some 
extent into closer contact with each other ard with the town- 
folk. This has lessened the isolation of the farms. The roads, 
however, during the winter are very bad except on those roads 
that are “‘piked.’’ During more favorable weather if the auto- 
mobile can go at all with chains through the mud on the dirt 
roads it has an extremely difficult time. Along the macadam- 
ized roads the automobile serves the farmer in an efficient man- 
ner throughout the entire year. Many social, educational, and 
economic advantages go with the use of the motor car in the 
Knobs region. The United States Mail Service has extended its 
Rural Free Delivery through the district and this has also 
brought the people into closer contact, especially through the 
daily newspaper, with the outside world. The radio has brought 
entertainment and educational features into many homes. 

‘Illiteracy exists in all of the Knob counties; an illiterate, 
as defined in the Fourteenth Census of the United States, being 
a person ten years of age or over who is unable to write any 
language, not necessarily English, regardless of ability to read. 
In the Knobs many can neither read nor write. The Knoj 
counties, as a whole, in.1910, had 9.2 per cent illiterates; in 
1920, 6.4 per cent, as against the State average in 1910 of 12.1 
per cent; 1920, 8.4 per cent. Thus the Knob counties during this 
decade had a lower per cent of illiteracy than the State as a 
whole. 

The rugged Knob counties contain a higher per cent of illit- 
eracy than the more level Knob and Bluegrass counties with 
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their better roads. For example the illiteracy in the hilly Knob 
counties in 1910 and 1920 was as follows: Estill, 1910, 20.3 per 
cent, 1920 13.2 per cent; Powell, 20.2 per cent, 12.2 per cent; 
Rockeastle, 17.4 per cent, 13.6 percent; Rowan, 18 per cent, 6.2 
per cent. Illiteracy in the more level Knob counties in 1910 and 
1920 was as follows: Jefferson, 5.6 per cent, 4 per cent; Oldham, 
8.7 per cent, 6.3 per cent; Clark, 9.6 per cent, 8.8 per cent ; Madi- 
son, 12.9 per cent, 10.2 per cent. The same principle holds true 
for the remainder of the Knob counties, namely, that a smaller 
per cent of illiteracy occurs in the more level counties and a 
higher per cent in-the rugged areas. The decrease in illiteracy 
during the decade of 1910 to 1920, for each of the Knob counties 
is encouraging and should be maintained until illiteracy in the 
Knobs is a thing of the past. 

The rural schools are the fundamental force with which to 
eradicate illiteracy in the country districts. At present the 
school houses are often small. Some are painted white and are 
attractive in appearance; others are in need of paint and appear 
poorly lighted and ventilated. The toilet facilities often are 
not good. 

The school year now extends from about the middle of 
July to some time in January or the first part of February, a 
total of about seven months. The date of beginning and closing 
the school year varies a few days in actual practice according to 
local conditions. The school commences in July because by 
that time the rush of planting and cultivating the corn on the 
farm has subsided. It closes in January or February because 
after that date, if not before, the rains and snows have reduced 
the ‘‘dirt’’ roads to quagmires. Along the ‘‘piked’’ roads, 
which are few in number, conditions remain good. Since the 
school is in session in July and August the children unfortu- 
nately have to attend during the two very warm months of the 
year. Schools in the northern, States avoid this unfavorable 
mid-summer period by beginning in September. But in the 
Knobs it is unavoidable. Roads are a fundamental factor in the 
educational betterment of the Knoks and Mountains. Better 
roads are an absolute necessity for the development of the ecoun- 
try districts. 
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In the towns and cities the public school buildings some- 
times are of brick and present a good appearance. High schools 
are located at various points throughout the Knob Belt. Librar- 
jes are doing an excellent work in educating the people of the 
Knobs who are fortunate enough to live nearby. For example, 
the Berea College Library, Miss E. K. Corwin, Librarian, 
reaches out to the people of the surrounding Knobs. Mrs. 
Florence H. Ridgway is the present Director of the Extension 
Work of this library, which was founded by Prof. A. E. Todd 
about 25 years ago. At first cases each containing 15 to 25 
books were sent solely to Mountain schools. Seven years ago 
a book-wagon drawn by two mules commenced visitirg the 
Knob homes. Three routes were covered. The longest circu‘t 
totalled 18 miles; the second, 14 miles; the third, 12 miles. 
. The wagon did one of these trips in a day. <A short visit was 
made at practically every home, 25 to 30 families being seen 
per day. Two to twelve books, depending on the size of the fam- 
' ily and their interest in reading, were left at each house. 
~The books which had been left on the preceding visit were 
collected. Each trip was made once in four weeks. This sched- 
ule gave a family a fresh supply of books about every month. 


Within the last year this book-wagon work has been dis- 
continued. In its place home reading circles have been or- 
ganized. One person in a Knob community is given charge of 
a collection of books. The neighbors come to this person and 
secure the books desired, returning the books which they have 
read, to the individual in charge. Each circle ranges in size 
from three to forty families. During the first four months of 
the current year ten reading circles were being furnished with 
books. One hundred and thirty-five families thus were sup- 
plied with literature, and 800 books were placed in circulation. 
An automobile takes a new set of books to each center once a 
month. In addition to the reading circles, seventeen rural 
schools are supplied with books and pictures. The pictures are 
of beautiful scenery, historical and religious events, and similar 
subjects. The pictures are kept in the school and changed 
monthly. 
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Preparatory schools and colleges have been established in 
a number of the Knob counties, either in or near the Knob Belt. 
A list of these institutions of learning in the Knob Belt proper 
is given in Table 23. 


PLATE XLII. AIRPLANE VIEW OF BEREA COLLEGE. 


1. Chapel. 2. Library. 3. Lincoln Hall. 4. Ladies’ Hall. 5. Academy 


Buildings. 6. Industrial Buildings. 7. Feundation Buildings. 8. Power 
Plant. 9. Boone Tavern. 10. Union Chureh, All buildings not shown. 


Photo by 1G. LT. Oss: 


Several Roman Catholic schools were established in Marion, 
Nelson and adjacent counties many years ago. Among these 
institutions are Loretta Academy, established in 1812 at Loretta, 
Marion County; Gethsemane College, men, Nelson County; 
Nazareth Academy, Nazareth, Nelson County. The members 
of these schools and institutions have done a wonderful work 
in causing the comparatively unproductive soil to bear luxuri- 
antly. The Trappist monks have long been noted for their 
beautiful gardens. At Ottenheim, Lincoln County (Ref. 82 :186) 
a German colony has also done excellently with the naturally 
poor soil. 
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Widely known among the non-sectarian, co-educational cen- 
ters of learning, is Berea College, Berea, Madison County, Plate 
XLIU. This school was established in 1855. It is built on a 
fiat topped ridge of the Ohio shale, a part of the old Lexing- 
ton peneplain. The attendance in 1921-1922 totalled 2,600 stn- 
dents. The entire institution includes the College, Normal 
School, Academy, Junior High School, Foundation, and Music 
Schools. No tuition is charged, thereby enabling many of the 
young people of the Appalachian Highlands who could not 
otherwise secure an education, the opportunity to obtain thor- 
ough instruction. The geology and geography courses in Berea 
College, proper, are of great benefit to the mountain men and 
women in teaching them concerning the natural resources of 
their homeland. The college campus covers 140 acres, gardens 
50 acres, college farm 494 acres and Berea forest reserve 5,152 
acres. A reservoir in a narrow valley between two knobs has a 
eapacity of 11,000,000 gallons of water, and assures the col- 
lege and town of Berea a water supply even during the dry 
Autumn months. This reservoir is supplemented by ten small 
reservoirs fed by mountain springs. The college has its own 
electric, heating, and ice plants; water, sewerage, and telephonc 
systems; broom factory, dairy, farm gardens, cannery, bakery, 
hospital, laundry, print shop, blacksmith shop, carpentry and 
paint shops, post office,and cooperative store. Dr. Wm. J. Hutch- 
ins is president. 


HEALTH CONDITIONS 


Health conditions in the Knobs, Bluegrass and ‘‘Moun- 
tains’’ are best shown and comparison made between these 
physiographic divisions in the tables of mortality statistics for 
the various diseases of most importance. Mortality statistics 
given in this report were furnished through the courtesy of J. F. 
Blackerby, State Registrar, Kentucky State Board of Health. 
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Morrauity Statistics* 

Comparison of State and Physiographic Divisions for 
TUBERCULOSIS, TYPHOID FEVER, PNEUMONIA, CANCER, 
DIPHTHERIA, DIARRHOEA (under 2 yrs.) WHOOPING COUGH. 
Average death rates per 100,000 population for 10 years (1911-1921). 
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Morrauity STATISTICS 
TUBERCULOSIS, TYPHOID FEVER, PNEUMONIA AND CANCER. 
Average death rates per 100,000 population for 10 years (1911-1921). 
KNOB SECTION. 
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In the three physiographic regions the highest death rate 
from tuberculosis occurs in the Bluegrass, with the Knobs 
second, and the Mountains third. The explanation is that the 
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more congested the population and sedentary and indoors the 
life of the people, the higher the death rate from this disease. 
The out of door life of the Knob people is sufficient to keep 
the death rate of the Knobs at 167.7 compared with the State 
average of 180.1. 

One of the breeding places of tuberculosis in the Knobs 
is the ill-lighted and poorly ventilated one room dwelling. 
Education and sanitary inspection by the proper authorities 
will no doubt greatly remedy these conditions and be a bless- 
ing not only to the people themselves, but also to the more 
prosperous inhabitants of the Knobs whose health is endan- 
gered hy these unsanitary dwellings. 

It should be clearly noted, however, that unsanitary prem- 
ises do not exist everywhere throughout the Knobs. When they 
do oceur they generally are on the Ohio shale, and to a far 
lesser extent on the Waverly shale, though cabins without 
windows and with no sanitary arrangements are found in the 
Pottsville areas on the tops of some of the Knobs, and on other 
formations. 

Typhoid fever is slightly more prevalent in the Knobs 
than in the Bluegrass or Mountains. The reason may be that 
in the Mountains the dwellings are more scattered; and there- 
fore typhoid bacteria in a polluted stream or germs carried 
by flies, are not so readily distributed as in the Knobs where 
the houses often are clustered closer together. Lack of 4y 
sereened toilets aids the spread of typhoid and should be rem- 
edied. The use of streams, springs, open wells which may be- 
come polluted, and of contaminated buckets or drinking uten- 
sils, and of drilled wells which obtain their water from sources 
which are subject to pollution, all are causes of typhoid fever 
in the Knobs. The better sanitary conditions of some of the 
Bluegrass cities cause the typhoid death rate to be lowest in 
this physiographic division. 

The pneumonia death rate is highest in the Bluegrass, with 
the Knobs second, and the Mountains third. Here again the 
congested, indoor life of the people is shown in the death rate. 
In the Knobs, the lack of proper ventilation, especially in the 
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one room dwellings, causes more deaths by pneumonia than 
might otherwise occur. 


Diseases not mentioned in the tables given in this report, 
but which nevertheless are a source of ill health and suffering 
to the inhabitants of the Knobs are hookworm and trachoma, 
the latter being a contagious eye disease which is spread chiefly 
through the use of the family wash basin, soap and towel. 
These ailments occur in practically every county of the State. 
Hookworm exists because the climate and soil are favorable, 
and sanitary conditions, especially in the rural districts, are 
often bad. It is a very easily cured disease and its eradication 
will mean an immense increase in the industry of thousands of 
people in the rural areas. This will, also, cause an immense 
increase in wealth produced in the State. Free literature de- 
scribing these and other diseases and telling how they are con- 
tracted and cured, may be secured upon request from the Ken- 
tucky State Board of Health, Louisville, Kentucky. 


. OWNERSHIP OF THE LAND 


The number of farms worked by tenants in the Knob 
counties is influenced by the physiography of the region. The 
more hilly and mountainous counties, with their low average 
value per acre, do not have nearly so high a percentage of ten. 
ants on the farms, as do the counties containing large areas 
of level Knob and Bluegrass land of much greater value per 
acre. The reason is that it is difficult for the land owner him- 
self to make a living from the soil in the more infertile, moun- 
tainous areas; and for a tenant to make a living and pay the 
land owner also is too hard and often an impossible task for many 
to undertake it. The mountainous land is cheap compared to 
the level limestone areas and there is little labor saving machin- 
ery possible in the rugged districts. Thus it is easier for the 
poor man to buy a farm and work it himself in the hilly 
regions, than it is in the richer territories. In the level or 
rolling Knob and Bluegrass portions of the Knob counties, 
tenancy is increasing because as land rises in price, it becomes 
more difficult for the man who does not have much capital to 
buy a farm. Also it is more desirable to rent a farm at inter- 
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est rates lower than he would have to pay if he borrowed the 
money to buy the farm. 

In illustration of the above principle, Rowan in 1910 
had 281 tenants; 1920, 244 tenants and an average land value 
of $10.10 per acre, only 18.7 per cent of all farms being 
worked by tenants. Powell in 1910 had 274 tenants; 1920, 
182 tenants and average land value of $18.30 per acre, 21.6 
per cent of all farms being worked by tenants. The other 
hilly counties in general show the same relationships. On the 
other hand, Clark County in 1910 had 573 tenants; 1920, 703 
tenants, with land values averaging $147.82 per acre and 42.5 
per cent of all farms worked by tenants, which was the highest 
per cent of tenancy in any Knob county. Boyle County in 1910 
had 308 tenants; 1920, 544 tenants, with average land value 
of $121.36 per acre and 39 per cent of all farms worked by 
tenants. Jefferson County in 1920 had 29.4 per cent of all 
farms worked by tenants, with an average land value of $121.19 
per acre. This smaller per cent of tenancy, but with a high 
average land value, is due to the nearness to Louisville and the 
intensive farming that is practiced in this county, numerous 
farmers caring for their own truck farms. Tenancy by coun- 
ties is given in Table 24 of the Appendix. 

Taking the Knob counties as a whole, tenancy increased 
36.3 per cent during the last twenty years. In 1920, 31.5 per 
cent of all Knob county farms were worked by tenants. Ten- 
ancy in the mountainous Knob districts never will be a problem 
as the physiographic environment prevents its developing; 
but in many of the more level, fertile Knob and Bluegrass areas 
with their high priced land, tenancy is increasing. 

Regarding the nativity and color of the farm owners and 
tenants in the Knob counties we again find the geographic 
influence. In the more level counties such as Clark, 57 per 
cent of the native white farmers worked their own farms; 
Madison County, 63 per cent. In the more hilly counties. 
Powell, for example, had 77 per cent and Rowan County, 81 
per cent of the native white farmers operating the farms which 
they owned. In the Knob counties in 1910, 64 per cent of 
the native white farmers operated their own farms; 1920, 68 
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per cent. The State average in 1920 was 67 per cent. The 
Knob counties as a whole in 1920 had 68 per cent of the for- 
eign-born white farmers working the farms which they owned; 
State average in 1920, 66 per cent. Fifty-seven per cent of the 
negroes and other non-white farmers in the Knob counties in 
1920, worked the farms which they owned; State average 42 
per cent. 

The few tenants which the mountainous counties have are 
nearly all native white; the greatest number of foreign-born 
white tenants are in Jefferson County where truck gardening 
is carried on; and negro tenants are in greatest numbers in the 
level Knob and Bluegrass areas. 


CHAPTER IX 


HIGHWAYS AND TRANSPORTATION 

Many of the trails of pioneer days have been widened and 
improved into wagon roads, and in addition numerous other 
public highways have been built. In the hilly and mountainous 
sections of the Knobs, the topography directly influences the 
location of the roads. They generally follow the valleys, and 
to a lesser extent the higher land of the river divides when 
the ridges are of sufficient length and run in the requisite 
direction. In the wet season of the year these higher roads are 
preferred because they dry off much more quickly than those 
that wind along beside the creeks. In the rainy portions of 
the year these creek roads sometimes are impassible for loaded 
wagons. The people, however, ride horseback a great deal: 
and thus get through when a vehicle would be mired. Even 
in dry weather, these roads are very rough, with great holes 
here and there which have been caused by washouts. On 
either side of the narrow, V-shaped valleys the knobs tower in 
the wilder regions to almost mountainous proportions. Roads 
leading up the sides of the knobs te reach the divides at the 
erest, do so with numerous turns to reduce the grade. Gaps 
between the knobs serve as passes through which roads con- 
nect the lowlands of the Bluegrass and the highlands. In the 
level, or rolling Devonian-Silurian limestone strip bounding the 
Bluegrass, the country is much more accessible in all direc- 
tions and the roads are not so greatly tes by the topog- 
raphy as in the rougher areas. 


Dirt roads on the Ohio and Waverly shales are dusty dur- 
ing the dry seasons and sticky with mud in the wet periods 
of the year. When in the latter condition they make difficult 
work for a team and are slippery for automobiles. Shale is 
used in places to mend the roads, but it is not permanent and 
soon breaks down into fine pieces giving dust or mud according 
to the season. Gravel from the weathered Pottsville conglom- 
erate, or stream channels when near at hand would make a far 
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better road material. The Mammoth Cave limestone in the 
hilly sections where it occurs, and the Devonian and Silurian 
limestones nearer the Bluegrass are quarried, crushed and 
used as road metal. They make excellent roads with a suitable 
binder, but wear away rather. easily. Roads on the Pottsville 
ridges are sandy or gravelly and dry off readily. The main 
highways sometimes are ‘‘piked,’’ crushed lmestone as men- 
tioned above, being used. Bituminous macadam roads have 
been built in a few of the Knob counties. 

The older roads along the creek margins in the hillv 
regions often are so narrow that two teams or automobiles can- 
not pass, one team being obliged to wait at a wider spot in the 
road until the cther has passed. Abrupt drops ranging from 
10 to 150 feet on one side of the remote country roads some- 
times occur. Bridges are rare except on the main traveled 
roads, traffic being obliged to ford the streams. 

The well known highways that cross the Knob counties 
are as follows: (1). The Dirie Highway ieads south from Cin- 
einnati through Richmond, Madison County; thence south to 
Berea along the road passing just east of the Berea College 
campus, and on over the knobs out of Madison County into 
Rockeastle to Mt. Vernon, where it intersects with the Boone 
Way. Some changes may be made in the route. 

(2). The Boone Way leads from Cumberland Gap north- 
west to Corbin, thence to Mt. Vernon and continues northwest 
through the knobs to Crab Orchard, Danville, Bardstown, and 
Louisville. 

(3). The Allantic Pacific Highway and the Midland Trai! 
lead from Louisville eastward to Lexington and continue through 
Winchester, Mt. Sterling, and in the Knob belt through Owings- 
ville, Farmer, Morehead, -to Catlettsburg. 

Numerous lesser automobile trails connect various towns 
within the Knobs. In addition to the public roads, there are 
many miles of private roads. 

The highways in the Knobs should be improved as rapidly 
as possible. To leave the dirt roads in their present condition 
is a serious economic, educational and social loss to the people. 


HIGHWAYS AND TRANSPORTATION 187 


A few of the advantages of good roads are: Increase in land 
values; saving in time and energy of men and teams hauling 
goods over fine roads as compared to poor roads; reduced wear 
and tear on wagons and harnesses; ability to market crops when 
desired, thereby often securing a higher price for farm prod- 
ucts than might be obtained if the commodities were taken to 
market mostly at a few periods of the year when the roads 
permitted; more trade for town merchants; larger school at- 
tendanece; higher standard of instruction where small schools 
are consolidated into one large school for the district, this be- 
ing possible with good roads; closer social intercourse among 
the farmers; more frequent attendance at church and social 
meetings. 

Automobile bus lines have developed rapidly and by 1925, 
an hourly schedule is maintained between many of the principal 
towns of the State. 


River NAVIGATION 

In former days logs were floated separately and in rafts 
from the mountains and knobs down the Kentucky River to 
the sawmills in the Knobs and Bluegrass. At present the Ken- 
tucky River by a system of dams and locks has been made nav- 
igable for boats to slightly above Beattyville. Coal is taken 
out of the mountains by barges propelled by steamboats, Plate 
XLIII. Log rafts are towed down stream to the sawmills. 


PLATE XLIII. NAVIGATION ON THE KENTUCKY RIVER. 
Steamboat pushing barge upstream near Irvine, Estill County. 
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Oil tank boats carry out petroleum. But the railroads have 
absorbed a great share of the former river traffic, and pipe lines 
earry the bulk of the oil. 

The Ohio River flows near the north ends of the Knobs; 
and in the earlier days of Kentucky the towns along the shores 
were dependent upon the river for transfer of goods to and 
from the outside world. The development of railroads caused 
a decline in the river commerce. During the last few years 
improvements in the Ohio River, together with other factors, 
have aided navigation and the river traffic again is increasing 
in volume. 

At present, the Louisville & Cincinnati Packet Company’: 
steamers ply between the two cities named. East of Cincinnati 
the Greene Line Steamers operate. Two steambcats stop daily 
at Vanceburg. They bring general merchandise and take on 
board agricultural products and other commodities from the 
Knobs and Mountains. Passengers are carried on all boats 
except the coal barge boats and theatre boats. Coal, farm and 
forest products, together with manufactured and miscellaneous 
commodities are the principal articles of commerce transported 
on the river. Fleets of coal barges are floated from Pittsburg 
and other coal fields, downstream to Cincinnati, Louisville and 
to markets in the lower Mississippi River Basin. Most of tho 
river traffic, however, is between comparatively local ports. 


RAILROADS 

Fifteen railroad systems, including traction companies, 
serve the Knob counties. The total mileage in these counties for 
each of these systems in 1915 was as follows: Louisville & 
Nashville Railroad, 441.27 miles; Chesapeake & Ohio, 133.77 
miles; Cincinnati, New Orleans & Texas Pacific Railway Com- 
pany, 24.35 miles (this railroad is part of the Southern R. R. 
System) ; Southern, 23.38; Louisville, Henderson & St. Louis, 
16; Kentucky Traction & Terminal Company, 1.14; Cincinnati, 
Frankfort & South Eastern, 5.60; Baltimore & Ohio, 0.92, 
Chicago, Indianapolis & Louisville, 1.12; Mlinois Central, 20.55; 
Louisville & Interurban, 80.42; Louisville & Southern Indiana 
Traction Co., 0.184; Pennsylvania Terminal Ry., 9.72; Moua- 
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tain Central, 3; Morehead & North Fork, 14.5. In 1915 the 
total railway mileage for the Knob counties was 776.34. In 
1921, it was 794.24 miles. The railroads and their mileage per 
county are given in Table 25 of the Appendix. 

The direction that the railroads extend has been determined 
to a great extent by the topography. At the north end of the 
Knobs the Chesapeake & Ohio Railroad passes along the valley 
of the Ohio River from Cincinnati to Vanceburg, Lewis County, 
and thence eastward, while to the west of Cincinnati the Louis. 
ville & Nashville stretches to Louisville. The north-south traffic 
is carried by the Louisville & Nashville Railroad lines. The 
Cinecinnati-Knoxville main line of the Louisville & Nashville ex- 
tends from Cincinnati southward, passing at Boone’s Gap 
through a short tunnel in the Knobs, and on to Knoxville, Tenn- 
essee. Connections are made at Paris, Bourbon County, with 
a braneh of the Louisville & Nashville which runs between Lex- 
ington and Maysville, situated on the Ohio River. At John- 
son, Fleming County, a line branches off to Flemingsburg 
and Hillsboro, Fleming County, the railroad passing somewhat 
southeast of Flemingsburg through country underlain by Silu- 
rian formations which are Knob strata. 

At Winchester the Cincinnati-Knoxville line of the Louis- 
ville & Nashville makes a junction with the Chesapeake & Ohio 
to Mt. Sterling and beyond through the Knobs to Olympia, 
Farmer, Freestone and Morehead, the gateway through the 
Knobs being cut by the Licking River system. The railroad 
from Farmer extends up Triplett Creek. At L. & E. Junction 
about half way between Winchester and Mt. Sterling, a Louis- 
ville & Nashville line goes southeast through the Knobs to Indian 
Fields and up the Red River valley to Clay City and Stanton, 
Powell County, and beyond to the east. From Mt. Sterling a 
branch railroad extends southeast to Frenchburg. From Olym- 
pia, Bath County, a line runs to Owingsville, the county seat. 
Westward from Winchester the Louisville & Nashville goes tio 
Lexington. A Louisville & Nashville branch runs ,southeast 
from Winchester to Irvine. 


Richmond is a junction for the Louisville & Nashville main 
line with another of its railroads which stretches from Louis- 
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ville and Nicholasville southeast through the Knobs to Mob- 
erly, Brassfield, Panola and then northeast to Irvine, where it 
connects with the Louisville & Nashville from Winchester. The 
railroad continues along the valley of the Kentucky River from 
Irvine to Beattyville and beyond. The entrance of this rail- 
road line through the Knobs and into the Mountains is through 
the gap made by the Kentucky River. At Fort Estill the 
Cincinnati-Knoxville Division connects with a Louisville & 
Nashville line which runs southwest to Lancaster and Row- 
land. Near Mullins, Rockeastle County, the Cincinnati-Knox- 
ville line meets the Louisville & Nashville line which runs 
northwest, passes through the rougher Knobs at a pass near 
Crab Orchard and on to Rowland, Stanford, and through Knob 
territory to Junction City, Lebanon, Loretto, Lebanon Junction, 
Shepherdsville and Louisville. Connections are made at several 
points along this railroad with branches of the Louisville & 
Nashville and other lines. 

From Junction City, Boyle County, the Queen & Crescent 
Railroad passes through the Knobs where tributaries to the 
Dix and Green rivers have lowered the land, and extends south 
into Tennessee. At Lebanon a railroad runs south to Camp- 
bellsville and Greensburg. At Lebanon Junction there is a 
connection with the Louisville & Nashville railroad which ex- 
tends between these two cities. At Bardstown Junction a 
Louisville & Nashville line stretches southeast to Bardstown 
and Springfield. At Louisville a network of railroads connect 
with Frankfort, Lexington, Cincinnati, the Western Coal Field 
and points outside the State. Ohio River traffic also is met at 
Louisville. 

Thus it is seen that the Knob Belt is well served with 
railroads, although in some areas, such as localities in western 
Lewis County, there are districts eight to nine miles in a 
straight line from the nearest railroad. In Nelson County 
some of the Knob land is six miles from a railroad. Most of 
the Knobsareas, however, are much nearer transportation lines. 
But even the longer distances are not too great for economi: 
haulage of the farm products to the nearest point of shipment 
provided the wagon roads are in good condition. ~ 
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In summary the relation of railroad transportation to the 
marketing of Knob products is as follows: The main railroad 
lines extend in a north-south direction, such lines serving both 
the east and west belts of the Knobs. Branch railroads intersest 
and traverse Knob territory connecting with the north-south 
main lines. The western Knob Belt is especially well served 
in the Knobs proper. The eastern Knob Belt is intersected by 
railroads entering through river gateways cut in the Knobs, 
into the mountains beyond. The main north-south line with 
which these branch railroads connect passes mostly through 
the Bluegrass except where it tunnels through the Knobs at 
Boone’s Gap. This Cincinnati-Knoxville Division of the Louis- 
ville & Nashville, and in the western Knobs the line from Louis- 
ville te Nashville reach large cities. At all of these cities con- 
nections are made with railroad systems which lead to all parts 
of the United States. Within the State of Kentucky the cities 
reached by railroads traversing Knob territory are Winchester, 
Richmond, Lexington, Frankfort, Louisville and many others. 
Cities outside the State which the products of the Knobs can 
reach due to the railroads which serve the Knobs are, for ex- 
ample, Cincinnati, Columbus, Cleveland, Buffalo, Pittsburg, 
New York City and the other Atlantic seaboard cities, Chicagy, 
Knoxville, Nashville, and many other places which will act as 
markets for commodities produced in the Knobs. Perishable 
articles such as fresh eggs, are shipped from Knob towns to 
New York City, Pittsburg, Cincinnati, and other cities. The 
railroads that serve the Knobs make it possible for the Kno) 
Belt to develop commercially and in every way, far more than 
it has up to the present time. 


CHAPTER X 
CLAY MINING AND THE CLAY INDUSTRIES 


The Knob Belt contains enormous quantities of good, red 
burning Waverly shales such as the Rosewood of Jefferson 
County, the New Providence which outcrops on the slopes of 
the Knobs, and the Bedford formation of the northeastern por- 
tion of the Knobs. Residual clays from Knob limestones are ir 
places used for brick. Alluvial clays are found along the Red 
and other rivers and are used to some extent. Clays situated 
near the Knob areas, but which are not derived as residual prod- 
ucts from the Knob formations, are the alluvial deposits of 


PLATE XLIV. 
Waco Pottery, Waco, Madison County. 


Pleistocene Age found along the Ohio River. Clays of the 
Irvine formation of the Tertiary occur in patches in Madison 
County, and are used for art pottery, stoneware, and other 
articles, Plate XLIV. In Rowan County to the east of the 
Knobs, southeast and northeast of Morehead are fire clay mines 
and plants, one fire clay strip extending into Carter County. 
The clay products industry is located chiefly in Jefferson 
County, the majority of the plants being situated near Louis. 
ville. Clay pits in Jefferson County furnish a great deal of 


Gake K—7 
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raw material, but large quantities also are brought into the 
county from the fire clay deposits of eastern Kentucky and 
Indiana. (| 

At Coral Ridge, Jefferson County, along the Louisville & 
Nashville Railroad, New Providence shale is excavated at the 


PLATE XLV. 
Pit of the P. Bannon Fipe Company, Coral Ridge, Jefferson County. 
New Providence shale 1s being obtained from the knob. 


pit of the P, Bannon Pipe Co., shown in Plate XLV. The shale 
was formerly quarried with an excavating machine, and taken 
by rail to the company’s plants in Louisville. One plant makes 
common brick, hollow block and some fire brick. The fire clays 
come from Soldier, Carter County, Kentucky, and their No. 
2 fire clay from Duff, Indiana. The other plant manufactures 
sewer pipe, flue lhnings and chimney tops. 

The plant of the Coral Ridge Clay Produets Company is 
situated about one-quarter mile south of Coral Ridge Station, 
Jefferson County, Kentucky, on the Louisville & Nashville 
Railroad. 

The New Providence shale which is used, is secured from 
the company’s pit 600 feet east of the plant. The base of a foot- 
hill to a higher knob that rises close by, is being worked at 
present with a steam shovel, Plate XLVI. There is no over- 
burden of any importance. Starting with the shale in the 
lower portion of the working face comes 12 to 15 feet of blue 
shale, above which lies 4 to 60 feet of brownish green shale, 
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depending on the location in the pit being measured. The face 
is about 400 feet long on the horizontal. 


PLATE XLVI. 


Pit of the Coral Ridge Clay Products Company, Coral Ridge, Jefferson 
County- The dipper is commencing to dig into the New Providence blue 
shale which is overlain by green shale of the same formation. 


Analyses of the green and blue New Providence shales from 
the pit of the Coral Ridge Clay Products Company, Coral 


Ridge, Jefferson County, are given by Charles Butts, as follows: 
(Ref. 97 :123). 


Green Shale Blue Shale 

CS RCI ye ET oe a ee a 60.44 60.40 
fe UESUTR RE OE Wei is AMAEE eet maine Oe rere eee eae 19.92 19.73 
LORE ig Pe pa at ae hee oe en BR ae 6.48 4.72 
LpA8 16 UE 5 ap tan ork eee ee ye ee orl .28 .78 
1 Ros 8 Cob 6 ade ee tS eee 2.01 2.10 
LOLaS ities eee ee A fe See et ee eee 4.85 4.87 
RSV ofa bs io Seek ie eS ioe ee Se er 1.00 0.96 
Phosphorus Ven loxide sce sce eee eee Es 1 
SHUN ep Ais Nag CS. G TONE a Bete he eee ener meee tT {Hike 
AMAIA BK OM 0 p01 6 Io es oles cet eee ee ea eS 80 83 
STERIC eee res ie A See be 5.20 5.96 
WAKO nTSYR iG WS) 21) See ae ee eee ee eee He 60 

101.77 100.95 


The character of the green and blue shale at this pit is given by H. 
Ries, as follows (Ref. 97:126): 
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Green Shale Blue Shale 
Plasticitys se a ee Very Good. Smooth Very Good 
ThimMencatbonatewe meme sienna ee None None 
Weems Ole Dlasticilys antes 27.7% 22.2% 
Slaking. time, minutes==- 2... 28. 18.0 
Average transverse strength, 

IBS DELS Sd. eee ee eee 289.0 241.0 
Air shrinkage, linear 4.5% 3.5% 
@olsmatters turin cs) = see ee eee Red Red 
Sive(ol bed uitch ats beast eM eer es Ree eee A little above 950° C. 850°2C: 
SOlUDrStSRUESIN A no Ae ee a ee eer Present 

Fire tests: Green Shale 

Tcmp. F_re Shrinkage Absorption 
% % 
GbE Wes es gta 
NOMO mC 8.0 1.8 
IMU? (Ce 10.0 0.0 
PLT ORC: Overfired 
Blue Shale 
Temp. F_re Shrinkage Absorption 
% % 
950° C. ie ob eel 
AV U4 4.5 2.0 
LOTO= GC: 4.5 23 
alle (Op 6.5 0.3 
LAGOAIC: Overfired 


The clay is tempered in a pugmill and molded in a stiff- 


mud machine. There is also a 


are five circular and five rectangu 


hollow tile machine. There 
lar kilns, Plate XLVII. The 


PLATE XLVII. 
the Coral Ridge Clay Products Company, Jefferson County. 


Plant of 
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products made are hollow building tile, common brick and face- 
brick. They are shipped over the Louisville & Nashville Raii- 
road to the nearby city of Louisville, where other railroads 
radiating in all directions serve to distribute the products to 
more distant markets. 

Another deposit of New Providence shale, formerly used for 
brick, occurs six miles southwest of Louisville on the Illinois 
Central Railroad. In numerous other places in Jefferson 
County and throughout the Knobs, the New Providence shale 
offers an excellent and abundant supply of material for clay 
produets plants. 

Residual clay from the Jeffersonville limestone occurs 
over quite an area in Jefferson County. It is plastic, red burn- 
ing, and the brick and drain tile which are made from it are 
excellent. 

The Southern Brick and Tile Company has two plants with 
different pits, in the vicinity of Whitner, Jefferson County. 
The residual clay formed from the weathering of the Jefferson- 
ville limestone is used. This clay is about ten feet deep. <A 
section measured at one of the pits (Ref. 11:224) showed: 


Ht 

TOE UE H Sled qlee ey eal See 7 ee eee ee ee il 
MER SEEN AOI, sh ENTS Spies Meee Mere ng uhn eee or er eon ornare 2 
(QU ese reg as ae ee Si ee a ee ee cere 4 
ats ah eos A a ae ra ane Pe tf 


The brick clay has good plasticity, but is rather siliceous. 
Analysis of this Jeffersonville limestone clay from one of the 
pits here described is as follows (Ref. 11 opposite p. 236) : 


RSH Sige ee 8 es eh iy te ne Ri a eae 74.10 
UNV eamaaiag G2) ee ES 2 ee ee ae SE eo 10.38 
PE ean eo Co bt UG IG op RE a Be ee Se ene Oe re Pee 4.48 
Tera e nies re Sea) he a ee rte eee Ree eee eee a .36 
ile p ea iets, — See Re Pee ree Bee Pe ey Meee Pec Pee or Seen .85 
PUG et col Came names ee ete Me Roe es 1. Sed ess eh het oo Paawatolsascee 1.72 
RSF cae eae a eS 5 TN yep Soci ony Seacewee Jaca tanta 43 
Wert eean ator hisilep-c ole) Ue a soe Dene eee tee Sn ee eee 32 
Guia e Pp. eis Vo tok eke en Nee ee eee Ee” pea 1.00 
JPlgteysyod oe gmoks) 10(e) 6 R0p.010 (1 eeeee tetas eee meme een amen oree na tr. 
Ignition (carbon dioxide combined water, etc.)== 4.20 


IY ER SY BN TREY? ial 7S ATS a ee UN le ae ae Oe Se a 1.58 
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In the pit the clay is loaded into cars and hauled up an 
incline to the plant where it is tempered in a pugmill and 
molded in a soft-mud machine. The fuel used in the kilns is 
producer gas. Common brick are manufactured at one plant, 
and drain tile at the other works. 

The Progress Brick Company’s plant is situated a short 
distance north of Camp Taylor south of Louisville. Residual 
clay from the Jeffersonville limestone is used. Common and 
front brick are made, the clay being molded in a dry-press 
machine. 

The Louisville Firebrick Works has a plant at Highland 
Park south of Louisville on the Louisville & Nashville Railroad, 
and another plant at Grahn, Carter County. The Highland 
Park plant makes various grades of fire brick, locomotive 
blocks, rotary kiln brick, ete. The fire clays used come from 
this company’s mines at Grahn, Carter County, and from 
Huntington, Indiana (Ref. 97 :132). 

The Louisville Pottery Company is located in Louisville 
and makes flower pots, stoneware, imitation whiteware. The 
flower pots (Ref. 97:181), are manufactured from the New 
Providence shale obtained at Bannon’s pit, Coral Ridge. The 
stoneware is made from No. 2 fire clay of Huntington, Indiana. 
Sagger clay is secured from the Jackson Purchase Region of 
Kentucky. 

Regarding shales suitable for paving brick, Charles Butts 
(Ref. 11:226) states: ‘‘It seems quite certain that at least the 
upper half of the Rosewood shale, Waverly formation, is suited 
for paving brick. Since there are limitless quantities of this 
shale easily available close to railroad lines, as along the Louis- 
ville, Henderson & St. Louis Railroad between Kathryn Station 
and the north side of Moremens Hill, it seems that the manufac- 
ture of paving brick might be undertaken with reasonable 
prospects of success and profit.”’ 

Madison County contains Tertiary clays of the Irvine 
formation, in the eastern part of the county, which are used 
in plants, located a short distance from pits, at Waco and Bybee. 
The Waco pottery manufacturers stoneware, crocks, bowls, and 
blue glazed art ware such as vases, ete. Some brick and drain 
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tile also are made. The stoneware is made from a mixture of 
Irvine clay with one-third sand. 

The Bybee Pottery Company, Plate XLVIII, manufactures 
only hand-made blue art pottery which is sold in Kentucky 


PLATE XLVIII. 
Bybee Pottery, Bybee, Madison County. 


and throughout the United States and Canada. This company 
is said to have been the first of the two plants to make blue, 
glazed stoneware. 

A brick and tile plant formerly operated at Moberly, the 
raw material being ascribed to the Irvine formation, though 
there seems to be some doubt as to its exact geologic age. 

At Lebanon, Marion County, is located the Goodwin Brick 
and Tile Company which made a good red, common brick and 
drain tile. A residual limestone clay is used. 

In Nelson County the Nelson Brick and Tile Company 
have a plant at New Haven. Common brick and drain tile 
are made. A residual clay from weathered Ohio shale is used. 

A common brick plant is operated by Atkinson and Baker 
about a mile and a quarter east of Stanton, Powell County, on 
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the Lexington & Eastern Branch of the Louisville & Nashville 
Railroad. The raw material is obtained from a pit in the 
alluvial clays of the Red River Valley. Beneath the alluvial 
clay comes five feet of shale, three feet of limstone, and then 
Ohio shale. 

The successful location of a clay products plant necess’- 
tates, among other conditions, ample supply of good, uniform 
quality shale or clay without much, if any, overburden, which 
shale or clay can easily be mined, and is situated on a rai- 
road. If possible the railroad should reach nearby large mar- 
kets for the clay product. A small product of high value such 
as art pottery can be made at a greater distance from market 
than a heavier article which is cheaper per pound. Fuel should 
be plentiful and cheap. Labor, both common and skilled, should 
be obtainable at reasonable wages. Small brick and drainage 
tile plants might successfully supply the local demand, if they 
eould put out a good product which would sell as cheaply or for 
even a less price than the larger companies at a greater distance 
could sell their products in the community. 

The products manufactured from clay in Kentucky are 
numerous and include common and face brick, hollow blocks, 
flue linings, sewer pipe, drain tile, earthenware, stoneware, 
imitation whiteware, firebrick, flowerpots, art pottery, and 
other products. 

The Knob Belt offers opportunities for further develop- 
ment of its vast, well situated deposits of excellent shale and 
clay, and for the erection of plants to manufacture clay products. 


CHAPTER XI 
CITIES AND MANUFACTURES 

In the Knobs a cluster of small houses, a store or two and 
a blacksmith shop often occur at the intersection of the more 
frequented roads. These cross roads settlements supply goods 
of all kinds to the people of the surrounding districts. Where 
the roads are poor, the country stores occur at shorter intervals 
because the inhabitants cannot readily travel far to reach a 
store. The construction of improved roads in some localities has 
recently enabled the country people to go shopping easily 
greater distances than formerly. Larger stores, offering greater 
variety of merchandise in neighboring towns, have thus secured 
increased patronage. The change has brought about the 
abandonment of many small rural stores. Such stores as do con- 
tinue in business usually have a gasoline station for motorists 
in addition to their general merchandise. 

The small towns or villages of the Knobs are generally 
situated at the intersection of highways and enjoy a central 
location in a relatively small area, the size of which is depend- 
ent upon the condition of the roads. Railroads, as at Junction 
City, frequently aid in the industrial and commercial growth 
of the town. 

Passes through the Knobs which connect the Bluegrass 
with the Mountains have determined or aided in the location 
of such towns and cities as Berea, Irvine, Richmond and others 
previously mentioned. The people of the nearby knobs and 
mountains drive to these towns to sell their farm products or 
exchange them for manufactured commodities. Mineral springs 
have aided the development of several of the Knob towns. 
Edueational institutions which are situated in a number of the 
towns have added considerably to the local population and 
prosperity. Berea College, Berea, Madison County, is an ex- 
ample. 

In the Knobs district county seats are often centrally 
located with respect to the entire county. There are, however, 
a few exceptions to this geographic location; such for example, 
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as Louisville and Vanceburg, which are situated on the edge 
of their respective counties. Usually the court house, with its 
surrounding square, forms the nucelus of the business section 
which has grown away from the court house. The accompany- 


PLATE XLIX. COURT HOUSE, LA GRANGE, OLDHAM COUNTY. 


On the front of this court house are recorded the names of the men 
from Oldham County who took part in the World War. 


ing illustrations, Plates XLLX and LI, show the court houses of 
LaGrange, Oldham County, and of Lebanon, Marion County. 
The front wall of the LaGrange court house bears the names of 
all the men from Oldham County who went to the World War. 
Vanceburg, Lewis County, is an example of a Knob town 
influenced in its development by the Ohio River. Until the 
construction of a railroad to Vanceburg, the town depended 
upon the Ohio River for its commercial communication with 
the outside world. Prof. Thomas Rowland, of Vanceburg, 
states that in the early days boats of all sorts passed back and 
forth between the river ports, and several boats stopped daily 
at Vanceburg. The boats carried the mail. They took on car- 
goes of tanbark and other products of the Knobs and Moun- 
tains and discharged merchandise to be sold in Vanceburg and 
the surrounding country. With the coming of the railroads the 
river traffic diminished. Several years ago, however, due to the 
influence of improvements in the Ohio River channel, river nay- 
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igation began to revive. At the present time, one boat frora 
Pittsburg and one from Cincinnati stop at Vanceburg daily. 
These boats unload general merchandise and take on board 
agricultural and other local products. Barges loaded with coal 
from Pittsburg and other coal regions, also pass down the 
river to Cincinnati and other points. Oceasionally a barge 
filled with coal is left at Vancebarg. The railroads here a3 
elsewhere nowadays have secured the greater part of the freight 
and passenger traffic. 


Theatre boats continue to stop at Vanceburg and give their 
performances. The show is given on the boat. <A play with 
vaudeville between the acts is the usual program. .Motion 
picture theatres at Vanceburg and other river ports are now 
regarded as formidable competitors to the old time theatre boat. 
entertainments. 


The special industries at Vanceburg are few in number. 
There is a button factory which manufactures buttons from 
mussel shells taken from the Ohio River. The buttons are cut 
in the rough and then are shipped to other cities to be polished 
and completely finished and made ready for use. <A_ shoe 
factory is starting operations. The lumber trade handles 
sawed lumber, railroad ties and posts. A loose-leaf tobacco 
warehouse takes tobacco from Lewis and adjacent counties. 
Vanceburg has a high school, and the prospects are bright for 
increase in population and improved business conditions during 
the coming years. 


Berea, Madison County, had a population in 1900 of 762. 
This increased by 1920 to 1,510. There are from 2,000 tc 
2,600 students in Berea College, and if this student body be 
added to the population of the town itself, the total number of 
inhabitants of Berea equals approximately 3,510. During nine 
months of the year, while the college is in session, the total 
population of Berea is within the city classification as regards 
numbers. The great majority of the students, however, are not 
residents of Berea and are not counted therein by the United 
States Census. The purchasing power of the students is con- 
siderable. 
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The principal streets of Berea are situated on a flat-topped 
ridge of Ohio shale, a remnant of the Lexington peneplain. Res- 
idential lots on the ridge are considered especially desirable 
because the ridge land has good air and water drainage ana 


PLATE L. UNION CHURCH, BEREA, 
The church is of red brick with limestone pillars. 


excellent sidewalks and roads. The town activities such as the 
college, principal stores, banks, post office and churches, Plate 
L, are on top of the ridge. From certain ridge streets the view 
of the Knobs, Mountains and Bluegrass is very beautiful. 

There are three business sections in Berea. One section 
is in the west end of town and extends on either side of the 
post office. The second section is nearer the east part of Berea, 
being located on the Dixie Highway facing the College Campus. 
The third section is at the west foot of the main ridge near the 
Louisville & Nashville Railroad. It is the smallest of the three 
business parts of the town. 


The College is the chief center of life in Berea. But there 
are commercial industries, such as a grist mill, planing mill, 
and three or four weaving establishments where hand woven 
goods are made. 

The streets and dwellings are lighted by electricity. There 
is an excellent system of water works. Roads are ‘‘piked’’ 
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and are kept in good condition. There are four churches in 
addition to the College Chapel. Berea has many fine homes and 
is a delightful place of residence. 


The Knobs contain two cities, Irvine and Lebanon. Louis- 
ville is not a Knob city in the full sense of the word, though its 
suburbs extend into Knob territory. For this reason Louis- 
ville is only referred to as a market for the Knobs region. Ii 
has a position in Jefferson County somewhat similar to that 
of Vanceburg in Lewis County. Louisville grew up at the 
“*Falls of the Ohio,’’ where river transportation was obstructed 
by the rapids. A canal now leads around the rapids, but Louis- 
ville at present is not dependent upon the Ohio River, due to the 
many railroad lines that radiate from the city. Railroad trans- 
portion is the important factor in the development of this 
metropolis. Cities such as Winchester and Richmond are sit- 
uated in counties containing the Knobs but are themselves not 
built on Knob formations. They are only treated by brief 
references. 


Irvine, the county seat of Estill County, is built on a ter- 
race on the north side of the Kentucky River which here cuts 
through the high knobs from the Mountains of Eastern Ken- 
tucky. A somewhat lower terrace on the south side of the river, 
Plate IV, stretches away to the high knobs mentioned, in the 
background. 


The development of Irvine has been influenced by its 
strategic position at the entrance through the barrier of the 
westward facing escarpment of the Eastern Kentucky Moun- 
tains. From the early days of Kentucky to the present time 
goods have passed through this gateway into the mountains and 
the products of the mountains have come out of this pass to be 
distributed through the Kentucky lowlands and beyond. Irvine 
thus lies directly in the path of a commerce carried on between 
two distinct physiographic divisions of Kentucky, each hav- 
ing its own especial products which the other province needs. 
A toll-bridge spans the Kentucky River just west of Irvine. 
Over this bridge passes traffic between the east and west. A 
‘‘piked’’ road connects Richmond and Irvine. This excellent 
highway will be extended into the Mountain counties. 
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Irvine was founded in 1812 and was named in honor of 
Col. William Irvine. In 1870 the town had a population of 
224; in 1900, 260; in 1910, 272; in 1920, 2,705. The sudden 
increase in population was due to the discovery of the nearby 
Irvine Oil Pool. 

The main business street of the older portion of Irvine 
extends away from the Kentucky River. One block northward 
from the river is the court house which stands back from the 
street surrounded by a lawn. Another principal business street 
extends eastward parallel to the Kentucky River and the Louis- 
ville & Nashville Railroad. This street connects the towns of 
Irvine and Ravenna which merge into each other. The street 
is macadamized. 

The business prosperity of [Irvine at present is due to the 
following. factors: Irvine is a distributing center for nearby 
oil pools, and for the surrounding farming districts. The head- 
quarters of the Eastern Kentucky Division of the Louisville & 
Nashville Railroad are spoken of as being at Irvine but the 
railroad shops are at Ravenna. The Noble & Hyden Lumber 
Company of West Irvine, formerly the Mowbray & Robinson 
Lumber Company, is situated just across the toll-bridge from 
Irvine. It manufactures and deals in rough lumber, switch 
ties, quarter-sawed white oak in the rough, lumber for flooring, 
furniture and the like. All kinds of hardwood are sawed at 
this mill and some soft woods such as pine for planks. Steam- 
boats tow the logs down the Kentucky River to this and other 
mills. The Hazard Lumber & Supply Company of Irvine sells 
lumber wholesale and retail throughout the territory along the 
Kentucky River. Finished lumber and building supplies of al! 
kinds are shipped by rail. 


Coal in great quantities is shipped out of the mountains 
by rail and some is carried down the Kentucky River in barges 
towed by steamboats. Oil in tank ears, in oil barges, and through 
the Cumberland Pipe Line, passes out of Estill County. 

Irvine has a high school, hotels, banks and other modern 
conveniences. When the oil fields are exhausted it will depend 
chiefly upon the railroad shops and the farming areas for its 
business activity. The erection of an oil shale plant near 
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Irvine is said to be contemplated. The Ohio black shale will 
be mined and distilled if this project is carried to completion. 


Lebanon is the county seat of Marion County. This city 
in 1890 had a population of 2,816; in 1900, 3,043; in 1910, 3,077; 
and in 1920, 3,239. 


PLATE LI. 
Court House, Lebanon, Marion County. 


In the earlier days of Kentucky Lebanon was the termi- 
nus of the Louisville & Nashville Railroad in this region, the 
railroad connecting this town with the city of Louisville. 
Lebanon then served as a distributing point for goods brought 
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in by rail. It supplied the counties of Marion, Taylor, Adair, 
Green, and other adjacent areas. 

The industries in Lebanon at the present time are as fol- 
lows: The S. H. Grinstead Company is a poultry fattening 
and packing house. The McCammon & Keller Company manu- 
facture spokes and hubs. They obtain hickory and oak from 
the surrounding areas. A mill such as this one, usually re- 
mains in a region until the small trees are all cut, when it 
moves to another locality. If efficient forestry methods were 
practiced in the Knobs region, these sawmills, hub, spoke and 
other factories, could continue in the same locality for a much 
longer period than is now possible. The Lebanon Hardwood 
Flooring Company makes hardwood flooring, as the name im- 
phes. The Goodwin Brick & Tile Company has a plant on the 
south edge of Lebanon. Common brick and drain tile are made. 

Lebanon also serves as a center for the surrounding farm- 
ing areas. It has an up-to-date appearing business section 
which extends away from the court house on both sides of the 
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CHAPTER XII 


POPULATION AND WEALTH 
POPULATION 

From early times the density of total population per square 
mile in the Knob counties increased until in 1900 it equaled 
86.7; 1910, 93.3; 1920, 97.3, as against a State average in 1920 
of 60.1. This greater density of population in the Knob coun- 
ties as compared to the State average is due chiefly to cities 
in the Knob counties such as Louisville, Winchester, Richmond 
and other cities, none of which are in the Knob Belt proper. 
The Knobs contain only the two small cities of Irvine and 
Lebanon. 

If incorporated places with a population of 2,500 or more 
are deducted, the density of the rural population per squaré 
mile in the Knob counties in 1900 is found to be 44.8 per 
square mile, 1910, 47.3; 1920, 47.1. The rural population in- 
creased until 1910, after which it declined shghtly. 

A comparison of the Knob counties as a whole and the 
rural districts of the Knobs shows that the total population 
of the Knob counties, including the cities, steadily increased 
up to 1920, the gain between 1910 and 1920 being 4. per square 
mile. At the same time the rural density decreased 0.2. Thus 
the rural population during this decade migrated to a small 
extent away from the farms doubtless to the cities. The density 
of total and of rural population in the Knob counties is given in 
Table No. 26 of the Appendix. 

Analyses of the changes in urban and rural population 
are as follows: Urban, population, as indicated above, includes 
incorporated places with a population of 2,500 or more. Under 
this classification, the Knob counties in 1910 included the cities 
of Louisville, Danville, Winchester, Richmond, Lebanon and 
Mt. Sterling; and in 1920 the additional cities of Oakdale and 
Highland Park, of Jefferson County, and Irvine, of Estill 
County. All of these cities increased in population from 1910 
to 1920. Since the last Census Oakdale and Highland Parl: 
have become part of Louisville. 
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Changes in the rural population from 1910 to 1920, are 
the resultant of varying and sometimes conflicting factors in the 
Knob counties. The decrease in rural population, in the coun- 
ties in which it oceurred, and the increase of migration from 
the country to the city are affected by: (1) Net decrease of 
improved land. This is caused chiefly by too long continued 
cropping of the soil without adding adequate fertilizer or 
humus; and soil erosion; both causing a lower income from the 
farms, other things being equal. 

(2). Isolation of the farms due to bad roads, distance 
between farms, and distance between farms and nearest towns, 
cause the attractions of the city to stand forth with all the more 
glamor. . 


(3). Farm labor is hard and monotonous, especially in the 
rugged regions where labor saving machinery often is imprac- 
ticable on account of the roughness of the topography; and the 
hours of work on the farm are long compared, to those in the 
city. 

(4). Farm wages are law in comparison with those usually 
received in the city. 

(5). The farmer’s income is variable due to uncertainty 
of crops and other sources of farm income such as live stock, 
and fluctuations in the selling prices of agricultural products; 
whereas the workingman in the city knows quite definitely what 
he will receive for his labor. 

(6). If the farmer invests his own or borrowed money iti 
his crops or live stock, he runs the risk of losing his prinzipal 
as well as interest in the money invested, and also his labor. 
Even if ordinarily successful, the farm income too often is nox 
equal to what the farmer could secure if he put his money in 
some sound interest bearing investment and worked in the 
city. He thus is losing money by staying on the farm, and 
consequently moves to the city. 

Some of the detrimental features of farm life are coming 
to be partially remedied. The U. S. Rural Mail Delivery is 
putting the farmer in contact with the outside world. The 
farm houses, here and there, are being improved with more 
modern conveniences and some little luxuries such as the phon- 
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ograph and other musical instruments. It will not be long 
before radio receiving sets are installed in more of the homes. 
Telephones and automobiles also are bridging the distance 
between the farms, and farms and town. Good roads and sci- 
entific farm management, should help to solve the problem 
of keeping the young people upon the farms. Continued loss 
of many of the more progressive of the younger generation 
from the farms, small as it has been in the Knobs during the 
1910 and 1920 decade, will eventually have a serious effect upon 
the prosperity of the State. 


The population of the rural areas of the Knobs is nearly 
entirely white. In the pioneering period, the settlers were 
Scotch-Irish, Irish, and English; and the names of the pres- 
ent day inhabitants of the Knobs bear evidence of their direct 
descent from these daring men and women of long ago. A 
stranger in the Knobs and Mountains of Kentucky always is 
impressed with the clean cut entirely American and English 
type of face that he sees; for these regions, due to the isola- 
tion which they enjoyed up to the last few years, still contain 
a peopie with a purity of true American blood found nowhere 
else outside of the Appalachian Highlands. 


The settlers came from Virginia, North and South Carolina, 
and from Maryland, Pennsylvania, and other States. Pri- 
marily Southern, they brought to Kentucky many of the char- 
acteristics of the Southern States. Large plantations worked 
by slave labor developed the aristocratic society of the Old 
South in the more level Knob and Bluegrass areas. In the 
rugged Knobs and Mountain districts small farms grew up, for 
due to the roughness of the topography the farmer worked his 
own land. The difficulty of making a living engendered a spirit 
more akin to that of the woodsmen of early New England. 
This influence of the physiography of Kentucky, determined 
that in politics the rugged Knobs and Mountains should in 
general be Republican while the Bluegrass areas went Demo- 
eratic. Of course there are many exceptions. 

Statistics, Table 27, show that the knob counties in 1910 
had a total population of 80.3 per cent native white, 4 per cent 
foreign born white, and 15.5 per cent negro. In 1920, there were 
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83.7 per cent native white, 2.7 per cent foreign born white, 
13.4 per cent negro. The State averages in 1910 and 1920 were 
native white 86.8 per cent and 89 per cent; 1.7 per cent, 1.3 
per cent foreign born white; 11.4 per cent, 9.8 per cent negro. 
The higher per cent of foreign born white and colored in the 
Knob counties compared to the State averages is due to Louis- 
ville being situated in the Knob county of Jefferson. Jefferson 
County in 1920 had 4.8 per cent of its population foreign born, 
and 15.5 per cent colored. Louisville contained 84 per cent of 
all the foreign born population in Jefferson County, and 90 per 
cent of the negroes. 

The native white are thus seen to be increasing in per cent 
in the Knob counties; the foreign born white are decreasing and 
if the present rate of decrease continues will have entirely dis- 
appeared within a comparatively short time unless augmented in 
numbers by immigration or an increased birth rate. The colored 
race, which is next in numbers to the whites, diminished in per 
cent in the Knob counties from 15.5 in 1910 to 13.4 per cent in 
4920. 


The distribution of native and foreign born white and 
negroes by counties as influenced by the geographic environ- 
ment is as follows: The largest foreign born white population 
is in Jefferson County, the vast majority living in Louisville. 
Of the total population of Jefferson County, 7.3 per cent in 1910 
and 4.8 per cent in 1920 consisted of foreign born white. On the 
other hand the mountainous Knob counties have a small and 
also decreasing foreign born population. In 1910 Powell and 
Estill counties, Plate LII, each contained only three foreign 
born white, which was less than one-tenth of one per cent of the 
population of each of these counties. By 1920 the foreign born 
white population in Powell had diminished to one individual, 
but Hstill’s increased to thirteen individuals, for during this 
decade occurred Estill’s oil boom. In the other more remote 
Knob counties the foreign born white population is extremely 
small. 

The negro population, as already described, is concentrated 
chiefly in the cities, especially Louisville. The more level Knob 
counties with a well developed tenant system, contain a higher 
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per cent of negro population than occurs in the more rugged 
counties. Thus Madison County in 1920 had 4,910 or 18.7 per 
cent of its population negro. There were 481 negro farmers, 
of whom 296 were owners operating farms, and 183 were tenants. 


PEATE fie VALLEY OF COW CREBE HSTILL COUNTY. 
Looking northeast toward the Irvine Oil Fool. Knob topography shown. 


Compare these statistics with those for Rockeastle County, a 
more rugged area, where there were 70 negroes, or 0.5 per cent 
colored in the total population. Of these colored folk only seven 
were farmers, of whom five were owners operating farms and 
two were tenants. 

The negro population has always been distributed as de- 
scribed above, namely, smallest in the more mountainous districts 
and largest in the more level areas. In 1860, for example, Mad- 
son County contained 6,182 negroes, and Rockcastle only 397; 
Rowan, 143; Powell, 149. 

The negro race in the Knob counties ig decreasing for the 
following reasons: (1). The negroes have left the South, includ- 
ing Kentucky, in great numbers for the industrial centers of 
the Northern States, where they obtain labor; (2) The small 
farmers in the rugged Knob districts do not employ negro labor, 
and only on the larger plantations of the more fertile, level 
areas does he find a farm system in which he can be of service. 
He has therfore drifted to the city; or more rarely, settled on a 
small farm of his own. In the rural districts consequently the 
negro is becoming less and less a factor. In the cities, he doubt- 
less will continue to exist, as employment is there obtainable to 
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meet his needs. As far as the Knobs are concerned, the problem 
of the negro’s future is being settled by the powerful forces of 
geographic environment. 


WEALTH 

Jefferson County ranked first in 1920 among the Knob 
counties with a total taxable wealth of $420,255,047 and a tax- 
able wealth per square mile of $1,085,930. This great wealth 
is due largely to the city of Louisville. Boyle County ranked 
second with $19,576,796 of total taxable wealth, and $105,251 
of taxable wealth per square mile. Clark County came thira 
with a total taxable wealth of $26,715,966 and a taxable wealth 
per square mile of $100,814. The total taxable wealth for the 
Knob counties as a whole was $619,325,213 and the taxable 
wealth per square mile was $114,604. A comparison of the per 
capita taxable wealth of the Knob counties shows that Clark 
County ranked first in 1920 with $1,492.42 taxable wealth per 
capita; Jefferson, second, with $1,467.52; Boyle third, with 
$1,305.29. The Knob counties as a whole had a taxable wealth 
of $1,177.14 per capita. 


The influence of geology and physiography upon the wealth 
of each of the Knob counties is vividly shown as follows: Coun- 
ties having large areas of the more level Knob and Bluegrass 
territory, with rich limestone soils, rank highest in total per 
square mile and per capita taxable wealth. The wealth of 
Boyle and Clark counties which ranked first and second, if 
Jefferson County be excluded on account of Louisville, already 
has been noted. Other instances of rather level, rich-soiled 
Knob counties are Montgomery County with a wealth of 
$73,586 per square mile and $1,189.88 per capita; and Garrard 
County with a taxable wealth per square mile of $62,304 and 
$1,181.00 per capita. On the other hand, the more hilly Knob 
counties have a lower assessed valuation. Estill County had 
a taxable wealth of $18,600 per square mile, $303.46 per capita; 
Powell County $12,195 per square mile and $327.25 per capita; 
“Rockeastle County, $10,510 per square mile and $211.48 per 
capita. Table 28 shows the same relationship between phys- 
lography and wealth to hold true for the balance of the Knob 
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counties. The poorer, hilly, rougher-surfaced Knob counties 


ean increase their wealth by 
methods and development of 


proper agricultural and forestry 
the mineral resources. 


SUMMARY AND CONCLUSION 


The Knob Belt has been described in detail in the pre- 
ceeding chapters. The main facts discussed and the various 
relationships between the geographic control and the life re- 
sponses will now be summed up briefly. 

The Kentucky Knobs are a belt of conical and flat topped 
hills and ‘“‘mountains’’ with a narrow strip of rolling land 
forming their inner margin, which extends in the form of a 
horseshoe from near Vanceburg, on the Ohio River, in Lewis 
County, to the northern portion of Oldham County; a distance 
of 233 miles. The Knobs pass through portions of the coun- 
ties of Lewis, Fleming, Rowan, Bath, Montgomery, Clark, Powell 
Estill, Madison, Rockeastle, Garrard, Lineoln, Boyle, Marion, 
Nelson, Bullitt, Jefferson, and Oldham. Within the horse- 
shoe formed by the Knobs les the Bluegrass. Outside the 
curve on the east and southeast the Knobs merge into the 
Mountains. On the northeast, south and west they pass into the 
Mississippian Plateau. Along the northern ends Quaternary and 
Recent deposits form a narrow strip between the Knobs and 
the Ohio River. 

The strata forming the Knob Belt extend in age from the 
base of the Silurian into the Mississippian and in some places 
into the Pottsville of the Pennsylvanian System. 

The principal rivers are the Ohio River, which flows past 
the northern extremities of the Knobs, the Licking, Red, Ken 
tueky, Dix, Rolling Fork and Salt rivers. 

Numerous smaller streams also are eroding the Knob areas. 
The gradient of most of the streams is so steep that sudden 
fluctuations in the volume of the creeks occur after heavy rains 
or melting snow. The rapid run-off increases soil erosion, there- 
by ruining large areas of Knob land which under correct farm 
management could have been made to pay a net income. 

The valleys and river divides have controlled the location 
of the wagon roads and trails. Rivers serve as boundaries be- 
tween many of the Knob counties; and the Ohio River divides 
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Kentucky from Ohio, Indiana and Hlinois. Commerce is car- 
ried on upon the Ohio and Kentucky rivers. The gaps through 
the Knobs which have been cut out by rivers, serve as gateways 
connecting the Mountains and Plateau with the Bluegrass and 
other regions. Railroad lines extend through the gaps. 


The Knobs have a humid, temperate, continental type of 
climate. The prevailing annual winds are from the southwest 
except during a few months in certain sections. Little rain 
falls during the Autumn months. In winter the ground is 
not frozen deeply and thaws quickly. This results in a greater 
amount of soil erosion than would occur in the northern States 
under similar physiographic conditions. Snow remains on the 
ground only a few days. The Knobs as a whole have a mean 
annual temperature of 55.7 degrees. The annual minimum 
and maximum means are 44.0 and 67.5 degrees respectively. 
Killing frosts in the spring cause damage chiefly to fruits. Fall 
frosts damage corn and tobacco. The climate, however, per- 
mits of the growing of a variety of crops. 

The Knob soils taken as a whele are naturally poor and 
thin. They can, however, be built up to produce good crops. 
Over most of the area residual soils occur. Those derived from 
the Ohio shale are considered especially poor for agricultural 
purposes. Fruit growing on the limestone soils of the tops of 
some of the knobs, is an industry that has yielded good returns. 

The soil erosion is rapid on the steep, bare slopes of the 
knobs. Unless the land is forested, cover crops should bz 
planted when the land is not in eultivation. Correct rotation of 
crops, addition of humus, lime, Plate LIII, phosphate, drainage 


and correct farm practice will usually cause the Knob soils 
to yield adequately. 


The Knobs contain enormous quantities of excellent shale 
and clay suitable -for the manufacture of brick, hollow-tile, 
sewer pipe, and other clay products. Smaller deposits of pot- 
tery clay are also found. The clay products industries are im- 
portant especially near Louisville. Almost limitless amounts 
of shale, favorably situated as to transportation and markets, 


remain as potential sources of wealth for future generations. 
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Sand and gravel are obtained from the rivers and from 
weathered Pottsville conglomerate outcrops. The glass sand 
district of Carter County extends into Rowan County. Border- 
ing the Knobs along the Ohio River on either side of Louis- 


PLATE LIIl. LIMESTONE CRUSHER. 


Agricultural lime is of great benefit to the Knob soil. Photo by Robt. 
Spence. 


ville, occurs a good building sand. After washing and screen- 
ing, it doubtless could also be used as a glass sand. 


Sandstone and limestone formations occur which are suit- 
able for the construction of buildings and for sills, columns, 
interior decoration, foundations, abutments, culverts, road 
metal, railroad ballast, lime, natural cement, Portland cement. 
agricultural lime and many other purposes. Numerous quar- 
ries are in operation but great reserves of stone, favorably situ- 
ated as to transportation and markets, yet remain untouched. 

Coal occurs in small quantities in limited areas near the 
tops of the highest knobs. 

Oil has been found in large quantities. It is obtained 
chiefly from the Onondaga limestone. Oil doubtless still exists 
in economic quantities in areas as yet untouched by the drill. 

Oil shale occurs in great quantities throughout the entire 
Knob belt. In the comparatively near future this shale will 
probably be of great value as a source of petroleum and numer. 
ous other products. 
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In former days iron ore was successfully mined in a few 
Knob counties. At present this iron ore is too low grade to 
eompete economically with the high grade ores of other States. 
When the ores which have a high metallic iron content are 
exhausted, the Kentucky iron ores again will become of value. 

Springs are found in many places. Wells of water can be 
obtained at a depth usually less than fifty feet. Care should 
be taken to investigate before using spring or well water for ii 
may have become contaminated and contain typhoid germs. 

Important mineral springs of sulphur, chalybeate, salt and 
other waters are found. Large quantities of pure spring watcr 
are shipped to the nearby cities for table use. 

Salt has been obtained in the Knobs from the saline springs 
and wells since early pioneer days. 


PLATE LIV. FORESTED SLOPES IN THE ROUGHER KNOBS. 
Scene in southeastern Madison County, looking north. 


The native forests have to some extent been protected by 
the rugged topography. The rougher surfaced Knob areas. 
Plate LIV, still have a higher per cent of forests per square 
mile than occurs in the more level areas. The sawmills which 
cut the logs into smaller sizes or rough lumber are located in 
the Knobs and Mountains. Logs are still floated down the Ken- 
tucky River to mills at Irvine and farther downstream, but 
large amounts. of rough lumber and logs are carried by rail 
to sawmills and planing mills near the cities as it has been 
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found that transportation by rail has many advantages over 
transportation by water, especially since locks have been con- 
structed in the Kentucky River. The planing mills usually are 
located near the larger cities of the Bluegrass which furnish 
markets for their finished products. 

Jn the Knobs the larger trees have been mostly cut and 
even smaller hard woods such as oak and hickory are being 
taken to be made into spokes, hubs, baseball bats and other 
articles. Railroad ties are shipped out of the Knobs and Moun- 
tains, The deforested areas are being completely ruined by soil 
erosion or are becoming covered by a second growth of less com- 
mercial value than originally clothed the slopes. At the pres- 
ent rate of decrease the woodland in the Knobs will have van- 
ished by 2047 A. D. Correct forestry methods should be prac- 
ticed and the lumber industry revived, The steeper slopes espec- 
ially should be forested to prevent erosion. Quick growing 
trees should be planted to be cut and sold for posts. Trees that 
yield a nut crop such as walnuts and hickory nuts, should be 
planted in favorable locations on the knob slopes. The nuts when 
gathered and sold should return the farmer an income from 
land that at present is practically worthless. The vanishing ct 
the forests is even reflected in the greater number of wooden 
fences and log cabins that are seen in the rougher surfaced for- 
ested areas as compared with the more level regions were the 
trees have been almost entirely cut away. 


The wild animal life consists of birds, snakes. rabbits, squir- 
rels, -woodchucks, chipmunks, skunks, muskrats, opossums, 
racoons, gray and red foxes, and wildeats. The streams that 
flow into the larger rivers afford good fishing, particularly near 
their mouths. Some ponds are stocked with fish. 

Knob counties containing more level or rolling land in pro- 
portion to their total land area have a lower percentage of unim- 
proved land than is found in the counties having a higher per 
cent of rovgh knob and mountain area. During the decade of 
1910-1920, the smallest changes in the per cent of unimproved 
and improved land occurred in the counties containing the 
greatest areas of level Knob and Bluegrass land. The unim- 
proved land, exclusive of woodland, includes large areas ruined 
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by overcropping and erosion. Proper farming methods shoull 
be used to prevent such needless loss of property. 


The greater the area of rich, level land on each individual 
farm, the more every acre on the farm is improved. There was, 
however, a slight decrease in the area of improved land in the 
Knobs during 1910 to 1920. 


PLATE LV. KNOB TERRITORY RECLAIMED BY DRAINAGE, 


One and one-half mies northwest of South Park Station, Jeiferson 
County, looking southward. The fiat land was once a swamp. In the field 
just beyond the sheep is the side of a drainage ditch. The knobs of south- 
western Jefferson County are seen in the distance. 


Drainage of swamp land is not a problem in the Knobs 
as a whole, because of the rapid fall of the streams. An ex- 
tensive swamp, however, has been drained in the vicinity of 
South Park, Jefferson County, Plate LV, and the reclaimed 
land is now being farmed. Tile and other forms of drainage, 
especially on the shale soils, will increase the crop yield. 


The total number of farms in the Knob counties increased 
16.42 per cent from 1900 to 1910; and 1.34 per cent from 1910 
to 1920. At the same time the average farm was becoming 
smaller by sub-division. In the counties having large areas 
of rich limestone soil, it was possible to reduce the size of the 
farm without unduly reducing the standard of living to the 
extent it might have been lowered if the county had been en- 
tirely rough knob or Ohio shale topography. Cultivation of 
tobacco often enabled the farmer to make a living from fewer 
acres of land than otherwise might have been possible. 
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The per cent of increase in land values bears a direct re- 
lation in most of the Knob counties to the increase in the num: 
ber of farms. Discoveries of oil in Estill County had a greater 
influence, however, upon the increase in value of farm land 
than did the additional number of farms formed in that county. 

The topography also greatly influences the value of the 
land. Rugged counties with their poorer soils and more dif- 
ficulties in farming and in reaching a market, have lower land 
values, other things being equal, than the more level Knoh 
counties. 


The per cent of increase in valuation bears a direct relation 
to the amount of improved land per farm. In the more rugged 
counties the per cert of increase in valuation from 1910 to 1920 
was large, but the actual increase in valuation was a fewer 
rumber of dellars per acre and there was a smatler number of 
improved acres per farm than in the more level Knob counties. 
Of course, the greater acreage of improved land per farm 
usually was dependent upon the fertility of the soil and the 
ease with which the land could be cultivated, so that the in- 
crease in valuation per acre was determined fundamentally by 
the geographic conditions. 

The per cent of increase in land values has been greatest, 
with few exceptions, where tobacco is grown extensively. This 
is because the value of an acre of land is dependent largely upon 
the net earnings which can be secured from it. 

The increase in price of all farm products a few years ago, 
also caused an increase in the value of farm land. The decline 
in the price of farm products which followed the period ot 
prosperity resulted in a sharp decline of land values. The more 
mountainous counties which did not raise so much tobacco, anit 
other crops that had a severe fall in price, did not have their 
land values decrease as much as the richer, more level areas 
where tobacco and these other crops were raised so extensively. 

The assessed value of all property per farm bears a rela- 
tion to the size of the improved acreage and to the topography. 
The assessed valuation and also the improved acreage are greater 
in the more level areas than in the hilly sections. The fertility 
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of the soil should be taken into account as determining to a 
great extent the amount of improved, cultivable land. 


The farm incomes from the gross crop returns are larger 
in-the richer, more level Knobs than in the hilly districts. 


The principal crop grown in the Knobs is corn. Other 
cereals raised are oats, wheat, rye, and barley. Irish potatoes 
are produced in large quantities, especially near Louisville, 
where two crops of potatoes are raised during the same year. 
The nearness to transportation lines and to large markets is an 
important factor in locating the potato industry in Jefferson 
County. 


Sorghum is raised in greater amounts in the more remote 
and inaccessible areas where all of the necessities of life are 
produced as far as possible on the farm. 


Tobacco is the chief cash crop on many of the Knod 
farms. It is produced only with much intensive labor. Bui 
it furnishes quite steady employment throughout the year. 
If the patch of tobacco is large and the farmer does not hire 
outside help, the work is performed by the entire family. 
Tobacco, however exhausts the soil rapidly, leaving the land 
in poor condition. Unless the soil is cared for properly, erosion 
completes the ruin of the field. Farmers who depend almost en- 
tirely upon their tobaeco patch for their ready money are un- 
wise, as unfavorable climatic conditions may cause a loss. 1 
is safer to diversify the kind of crops grown. The average 
yield of tobacco per acre in the Knob counties and in the 
State as a whole, is decreasing. 


The price of tobacco, as already mentioned, had an im- 
portant influence upon the acreage planted and on land values. 
The increase in the net profit per acre of tobacco raised was ac- 
companied by an increase in the value of tobacco land. When 
the price fell in 1920, farmers and others who had over-extended 
themselves financially in purchasing farms were ruined. 

Truck garden crops and small fruits are raised most exten- 
sively near Louisville which furnishes a large market. Market 
gardening can be developed successfully near smaller cities and 
towns. 
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The production of more small fruits for home use in the 
Knobs region will add to its health and wealth generally. 


Orchard fruits are grown quite widely throughout the 
Knobs. The climate is suitable, except for frosts which sometimes 
occur with damaging effect. Orchards should be located on hilly 
knob land which gives good air drainage, and at least partial 
protection from the frosts. Modern methods of cultivation, and 
frost protection will increase the revenue from these sources. 


The animal industries are increasing in the Knobs. This is 
of benefit to the soil, and should increase the prosperity of the 
Knob counties. 


There are more horses in the Knob counties which have 
wider areas of level and rolling land than in the Knob coun- 
ties which have a rougher topography. Horses have decreased 
in all of the Knob counties, except Rockcastle County, during 
the last decade. This decrease in the number of horses was 
caused by the increase in the number of automobiles, better 
roads, tractors, and by mules displacing horses. Mules can 
do heavier work than horses, and are considered by some to be 
surer footed than horses, on the steep, rough knob and mountain 
slopes. Mules increased from 1910 to 1920, the increase being 
greater in the hilly Knob counties than in the more level coun- 
ties. 


Dairy and beef cattle are found in greater numbers in the 
counties containing larger areas of level or rolling land than in 
the more rugged districts. More beef cattle are fattened on the 
richer, more level limestone soils than in the rougher surfaced 
districts. Dairy cattle are kept especially for the sale of whole 
milk near the large cities. Butter, cream, and cheese can be 
produced from milk at considerable distance from market be- 
cause these products are of a rather high value per pound and 
hence can be economically shipped farther than can whole milk. 

The number of cattle in the level portions of the Knob 
counties decreased from 1910 to 1920, while the number of cat- 
tle in the hilly counties increased. But even then the number 
of cattle in the more level counties remained greater than in 
the hilly counties. 


Gakcie——s 
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The level counties which had the greater number of eattle 
also raised more hay and forage per square mile in 1919 than 
was grown in the hilly districts. 

The sheep industry is often associated with hilly land 
which is not readily cultivated. Large areas of Knob land are 
therefore suitable for the raising of sheep. But at present, 
more sheep are kept on the richer, level lands than in the 
hilly sections. This lack of development of the sheep industry 
in the more rugged areas is because of the damage done t» 
the sheep by dogs, unless the sheep are carefully fenced in 
and guarded. 

Goats should do well on the Knob slopes. 

Swine are raised and fattened in far greater numbers in the 
richer, level Knobs than in the more hilly counties. On the 
average the counties containing the largest number of swine 
also produce heavy yields of corn per square mile. The raising 
and fattening of swine is increasing in the Knob counties. 
Care should be taken to inoculate the swine against hog cholera. 

Poultry and bees are profitable in the Knobs. Poultry is 
increasing. The hilly counties have increased their production 
of honey greatly since 1909. Poultry products and honey are 
articles of high value per pound that ean be brought to mar- 
ket over rough roads and shipped economically long distances. 
Poultry and bees should be carefully cared for if the best 
results are to be obtained. To aid the bees in their work, sweet 
clover should be planted. The clover will also increase the fer- 
tility of the soil. 


The Knobs contain evidences of the Mound Builders hay- 
ing inhabited the region during prehistoric times. Madison 


County contains the largest forts made by these people in the 
Knobs, Plate LVI. 


The topography of Kentucky determined the location of 
the Indian trails and buffalo traces. Later these paths became 
the white man’s trails which developed into wagon roads. Some 
of the trails now have railroad lines laid along their courses. 

The rural population of the present day came from Scotch- 
Irish, Irish and English settlers of pioneer times. The names 
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of the inhabitants bear evidence of their direct descent from 
these early settlers. 

Living conditions, especially on the Ohio shale soils, are 
difficult for the farmer of small means, The limestone soils 
usually have more prosperous farmers. A greater number of 


PLATE LVI. A PREHISTORIC STRONGHOLD. 


The seuth side of ‘‘Pasin Mountain” here shown is about 1,600 feet in 
ae eee a a straight line. The break in the cliffs is guarded by 
tractors are used on the farms of the more level Knob counties 
than in the rougher surfaced counties. Weaving and _ basket- 
making are industries that can be developed in the home. 

Better roads will greatly improve farm life and increase 
farm income and farm yalues. As it is, the inexpensive, light 
weight automobile has brought the country people into closer 
union with the towns. The U. S. Mail Service has extended 
its Rural Free Delivery into the Knobs. This has brought 
the people into closer contact, especially through the daily 
newspaper, with the outside world. The radio is bringing en- 
joyment to many homes. 

Illiteracy exists in all of the Knob counties. The rugged 
counties contain a higher per cent of illiteracy than the more 
Ievel counties. Illiteracy, however, decreased during the last 
decade. 

The rural schools are a fundamental factor in the educa- 
tional development of the Knobs. They should be aided in every 
way. Roads should be improved so that the children can attend 
school even in bad weather. 
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Reading circles are being developed under the auspices of 
local libraries. In this way the older members of the rural 
community find quiet recreation and general education. 

High schools, academies, normal schools and colleges are 
located in many of the Knob towns. 


Health conditions can be greatly improved. The death 
rates from tuberculosis and pneumonia are greatest in the 
Bluegrass with the Knobs second and the Mountains third. ws 
breeding place for germs in the Knobs is the ill-hghted, poorly 
ventilated and often over-crowded one room dwelling. 

Typhoid fever is more prevalent in the Knobs than in the 
Bluegrass or Mountains. The reason may be that in the Knobs 
the houses are clustered closer together in parts of the rural 
districts and in some of the small towns than usually occurs 
in the Mountains. Lack of fly-screened toilets aids the spread of 
typhoid and should be remedied. Contaminated springs, wells 
and drinking utensils also spread typhoid fever. The better 
sanitary conditions and water supplies of the Bluegrass cause 
a lower death rate in that physiographic division. 

Hookworm and trachoma oceur and cause much suffering. 
Hookworm may be easily cured. Trachoma may be avoided by 
not using a common washbasin, soap or towel. In the early 
stages it can be cured by an operation upon the eyelids. 

The more hilly counties with their low average value per 
acre, do not have nearly so high a percentage of tenants on the 
farms, as do the counties containing large areas of more level 
land of much greater value per acre. The reasons for this 
difference of tenancy have already been given in detail. Jef- 
ferson County, however, has a rather small per cent of tenancy 
even though the average land value is high. This is due to the 
nearness to Louisville and the intensive farming that is practiced 
in this county where numerous owners care for their own truck 
farms. Tenancy has increased 30.2 per cent in the Knob coun- 
ties during the last twenty years. This increase in tenancy 
has been chiefly in counties containing rich, level soils. The 
few tenants in the hilly counties are usually white. | Tenancy 
in the mountainous Knob districts will never be a problem as 
the physiographic environment prevents its development. 
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Native white farmers are increasing in numbers in the 
Knobs. Foreign-born white farmers, negroes and other non- 
whites are decreasing. In the mountainous Knob counties 
nearly all the farmers are native white. The greatest number 
‘of foreign-born white oceurs in Jefferson County where truck 
gardening is carried on and with Louisville as its center. 
Negroes have always been rather few in number in the moun- 
tain area. They are found in far larger numbers in the level 
counties where the plantation type of agriculture was prac- 
ticed in pre-Civil War Days. The negro population is concen- 
trated chiefly in the cities, especially Louisville. Within the 
last few years the negroes have left the South, including Ken- 
tucky, in great numbers for the industrial centers of the North- 
ern States. In the Knob cities the negro will doubtless con- 
tinue to exist, as employment is there obtainable; but in the 
rural districts the negro is becoming less a factor, due to the 
influence of geographic environment. 

“‘Piked’’ roads are being made across certain Knob dis- 
tricts, greatly to the benefit of the country through which they 
‘pass. Several main highways for automobiles traverse por- 
tions of the Knobs. The roads should be improved continually 
throughout all of the Knob Belt. 

Railroads reach most of the Knob territory. Thus the 
farmer has to drive only a few miles to the nearest railway 
station in order to ship his products to the larger city markets. 
Railroads have absorbed the major portion of the river traffic 
in the districts where they parallel navigable streams. 

Clay mining and the clay products industries are important 
in the Knobs. : 

The Knob Belt contains the cities of Irvine and Lebanon. 
Irvine owes its rapid growth to the discovery of oil pools in 
Estill County. Railroad shops are now located near this city. 
Part of Louisville is built on Knob strata. Other cities in the 
Knob counties are outside the Knob Belt proper. The cities 
and towns of the Knobs as a whole are progressive and improy- 
ing in many ways. 

The destiny of population in counties which contain the 
Knob Belt was 97.3 per square mile in 1920, as against a State 
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average of 60.1 in the same year. This greater density of popu- 
lation in the Knob counties is due to cities such as Louisville, 
Winchester and other large towns which are mostly outside the 
Knob Belt proper. 

The rural population to a small extent has moved away 
from the farms to the cities during the last decade. The 
causes for this decline have been discussed in detail. Continued 
loss of many of the more progressive of the younger generation 
from the farms will eventually have a serious effect upon the 
prosperity of the State. 

In 1920, Jefferson County ranked first in taxable wealth 
among the Knob counties, having an assessed valuation of 
$1,085,930 per square mile. This great wealth was due largely 
to the city of Louisville. Knob counties having larger areas 
of level land with richer, limestone soils, rank highest in totai 
taxable wealth both per square mile and per capita. The hilly 
Knob counties have a lower assessed valuation. The poorer, 
rougher counties, however, can increase their wealth. 

In conclusion it should be remembered that great as has 
been the development of the Knobs up to the present time, enor- 
mous undeveloped natural resources yet remain in the form 
of clay, shale, building stone and rock for other purposes, oil 
shale, oil, gas, mineral water, and farm land that will yield 
well under scientific development and management. The steep 
slopes await modern forestry methods. Sheep and other live 
stock can be increased. Poultry and bees will add to the farm 
income. Fruit growing can be developed still further. Near 
the cities truck gardening can be carried on. Good roads will 
aid in every way. If the potential possibilities in the Knobs 
are developed, an increasing revenue will result not only to the 
individual citizen but also to the county and State. 
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NUMBER OF ACRES OF WOODLANDS PER SQUARE MILE OF 
LAND SURFACE 
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County | 1910 1920 
ESRD ae eee enc pee a Pe | 88.6 98.9 
SOTNE coo Be hs SSS ee ee ee ee } 114.9 114.8 
LED Ths SY ak aes aR ee Bee Bie ced Ae nee ce 205.3 150.5 
CELE 2 ED ee eee ene ee eae ee Boek 39.1 
(ACSUSIUTT, OR oe SE eee eee eee 280.7 279.4 
LES VEYE WT Reta 2 Ee Spee eae Sener ae tee ee eae aE 117.4 117.6 
CERO ot (OM teed = ae 52.5 53.9 
ATER Set yO egy, os aero ine ae een Or nan ee ee 67.7 57.2 
“VERT ee 1 I Ee ee ee ee 199.2 244.4 
Teas the ns os Rs a ee te ee 162.7 115.5 
LLAT ORES "ea! (ie I Bd Se nee Se ac ae a 72.4 50.3 
SEBADIGIE © TLS aos Bee See en a See | 156.3 163.7 
IRAE eo SERV a Scr crc ie Soe aac Sach a oe wero ae 110.7 79.0 
osvicyags?) Ll Da Re ee eee een eee coe ee 167.1 141.9 
Seg BSS ene ee ene ee ee eo 119.6 LO 
TGR Se ees een ee nS 386.8 293.5 
[Eee 15 leh ea ae a eee eee ee ees 269.4 254.4 
ELD UES = oS IR ee a ee ne 310.4 300.0 
Sree’ USGU Ys a5) See ae ee Ree ee ae 158.1 146.6 
Gi PLAMEx (SS UTEN tic) 8 Snes eer ee ae Se ee ee 173.0 149.7 
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TABLE 10 
NUMBER OF FARMS 
Number of Farms 
County 
1900 1910 1920 
Bathe eee 2027 2017 2005 
Boy lew 875 Bey) 1394 
ie\euUbtae abe LETS 1AES 1259 
Gloria tees ake 1516 1656 
FOS CUES on eee = cee 1665 1881 1832 
emis) See 2527 2933 3123 
Garrardas == 1306 1852 1929 
Jefferson —_........ 2827) 3093 2826 
Ter sees ers eee 2476 2852 2777 
Mincolns = 1945 2510 2323 
IMME KSIsKopay) Sa ae ee 2741 3770 3558 
IM EW Poh ih te 1590 1858 1970 
Montgomery 1222 1369 1475 
INieIS ONG ieexeteeee ee 1716 1752 1869 
Oldham. 811 873 1086 
Powell 21. 895) 998 844 
Rockeastle ...... 1747| 2160 2302) 
ROwane fee 1112 1179 1303 
The Knobs ........ 30028 34961 35531! 
THE State ao. 234667! 259185 270626 
| | 


1900-1910 
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+40 
+143 


+216 
+406 


1546 
+266 


376 
T3565 
1029 
ares 
147 
+36 
| +62 
+103 
413 


14933 


| 
—10 


$7 
| 24518] 


Increase (+-) or De- 
crease (—) in 
number of Farms 


| 1910-1920 


12 
4.259 
146 
+140 
49 
4190 
77 
Jee 
5 
187 
212 
a 
+106 
4417 
1213 
454 
4142. 
i94 
570 
ata 
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TABLE 11 
AVERAGE SIZE OF FARMS IN ACRES 


Average Number of Acres Per Farm 


County 

1900 1910 
LC ee ot ee ey | 74.6 71.0 
SUING aye oss ee ae Eee ee | 124.3 97.4 
EEE EG eee ae eee oe 143.0 129.5 
SUED GIG Sa ae ie, ee 107.0 98.9 
LEE meet ire Se en 82.9 75.9 
TMS SPIED ee re a a ae eS 80.9 72.8 
EES Rie ee ee ee 99.1 69.0 
DeLCESOW «25s 5. ee fe ee. 73.8 63.6 
RES ee sera ee ey Te ee. 88.5 85.8 
IG PLGCE) LYWe ie ee orn Rese edt 94.4 75.8 
VERSO Tice £2 see oF ge 97.4 69.1 
ity Sie CIF oR ae ee 150.0 105.5 
WIGHT GE OME R Ys teo Foss 107.6 85.2 
Vie ESOT geet eco ae ie a pd os: 130.8 130.5 
LOGIT GIL” See ae i oe ee ae 137.4 121.7 
RGN CIGLA! 3a ae ee 119.6 112.4 
TRCN Ed ROT ED Ds ee Sr ah Le 93.9 TL 
TSAR a2 a a Ee er a 100.1 108.7 
xi M Sic oll £73 0 6) 4 |< fe < ee iene sa 100.5 85.7 
TIGRE TH CS) ee aS haat a Ss Da eee 93.6 85.6 
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TABLE 19 


TOBACCO 


| Acres Peeton Pounds Produced 


| 


Pounds Per Acre 


County 
1909 J9d9 3 = 1909— %) 
. 
| | 

(S37 ig eee oe eee | 5,562) 6,352) 5,557,379 
Bogie eC | 1,474] 3,460] 1,590,668 
hicViitinr oe 845) 1,515] 660,531) 
(Aj bed a re | 4,418] 5,706) 5,152,813) 
Bh: pee ew | 295} 412 234,099 
Hiemingy «2. 7,394| 6,925) 7,573,662 
Garrard’ *=....<.: ; 3,461) 11,996) 3,563,086) 
sefersen ._....... 269| 1,167] 263,200 
POO WIS ooo a2 | 5,949 5,281) 4,682,548 
16250: ee |° 2,792! 3,630) 2,807,458) 
Mardis OM ts-.:n— 5,668! 7,246) 6,068,924 
INMSRIOHion = |} 3,033] 3,555) 3,071,025) 
Montgomery 4,187| 6.411| 4,733,743) 
Nelson <2... 2,094| 3,948] 1,830,991 
Oldham (2.2 1,515! 1,968) 1,216,170 
Bowell 20s: | 168| 216} 107,534 
Rockeastle ..... / 179! 538| 118,593 
ERG Wires a WAG 564 76,419 
The Knobs .....| 49,430! 70,890) 49,308,843 


Ga kK Ke 9 


Pe <a ea aa ae 


1919 


! 
4,641,870| 
3,520,305 
1,084,517| 
5,122,635 


268,761) 


5,233,459 
11,073,655 
917,905 
3,824,465 
3,394,716 
6,464,132| 
2,768,094 
6,187,835 
2,692,476] 
1,603,261| 
150,494 
359,909 


252,922 


59,561,211 


511,872,486 


1909 1919 
1 
999 730 
1,079 1,017 
781 715 
1,166 897 
793 652 
1,024 755 
1,029: 923 
978 786 
787 724 
1,005 935 
1,070 892 
1,012. 778 
1,130 965 
874 681 
802 S14 
640 696 
662 668 
601 448 
997 840 
848 799 
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TABLE 21 


SHEEP SHORN AND WOCL PRODUCED PER SQUARE MILE 


OF LAND AREA 


Pounds 
Number Sheep Shorn Wool 
County Produced 

1909 1919 | 1919 

JSS Ey he eS 5 ee ee ae a 15.8 6.8 33.5 
ASIA EE ate. MAES SR See eg nee 23.6 19.5 83.6 
thee ee ce. eee ne Se 7.4 7.0 Sail 
Bd ey ee Se eee ee 68.9 52.6 253.9 
RISE ghee te oe = 2 aE ee ee ee 3.5 3.4 15.2 
STIPE e weet natty Sete es on SE 25.0 rR 102.3 
ERG Tage My = Ieee pablo ES eee eam 17.9 14.9 68.3 
SIGS ease Bae ES Rae se ee see 7.7 8.2 43.4 
isle ce I a Par ee 2.9 1.9 8.9 
(MIVEG] bee, - 2a ee ee 22.4 19.0 90.9 
{CAIs RESET oe Oo! EN a es een eee AG 8.9 44.3 
UST atoya. | 5 xe ae ee ee ee ae 20.1 13.2 56.4 
WGKON OMAR OTE ORS) iy tas ae Sa soe eee mee Me 27.9 23.3 | ber 
Jap XE2 IYO) 11g Seoeh 1a ne at eee Se A re ene 24.0 15.9 70.6 
OLGANA IT) ee. SUE oe ae eee eee! 41.6 43.6 223.7 
TEVDANRSL NI Sc. 3. 05s CEN an EE Cocoa rere 1.9 1.0 4.4 
Sewer ile, wee See el oS 8.4 9.2 37.0 
TREO al ti on aa el Re eS a en 2.4 1.8 8.9 
4Meves 1eGive) ye 5 oe ee ee ee ere eee 17.2 13.9 65.2 
Wilaved (SUb2 42 alee ne ee ee 15.6 13,6 | 63.9 
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TABI 22 


POULTRY AND EGGS PER SQUARE MILE OF LAND AREA 


Dozens Eggs 


Number of 
Poultry 
County 
1910 : 1920 
| 
DSR aie, eke wake | 343.6 357.1 
Bove. 2st ae 289.0 364.1 
12AvUR Nie ee eee eS S ar ea 238 6 
Clarkes ee See 3o0. 1 379.1 
RSH e 2m pee seo 228.0 289.7 
Hlemine 2 Pes 406.5 442.7 
Garand: ese | 399.6 533.6 
VEIOESOM 2. ect 299.3 319.9 
Wei wis sear ee fon 201.7 
NGO = Sosa 264.5 310.0 
Madison” -2a- == 319.5 469.1 
IVD ear} OL rere eee ee 2 ee 277.0 
Montgomery ...... 328.3 396.7 
Nelsen) =e 238.9 | 280.5 
Oldhame eee 246.6 310.7 
TO We lie 2 ees ae 142.4 182.5 
Rockeastle .......... 195.2 300.3 
Rowen: 223. 99.8 155.4 
The skKnobs) se 264.2 320.6 
ThesState 2 218.1 274.2 


Dozens Eggs 


Produced Sold 
| | 
1909 1919 1909 | 1919 
| | 
1,472.4 Dale ea 829.3 | 788.5 
1,364.5 | 1,258.5 | 828.4 807.4 
771.6 656.1 483.8 453.8 
1,276.9 | 1,297.0 816.4 702.7 
1,296.5; | 1,256.5 909.5 | 927.7 
1,887.0 | 1,665.4 | 1,284.7 | 1,162.2 
2,083.8 | 2,018.1 | 1,300.9 1,286.5 
1,494.9 | 1,056.2 615.0 | 519.6 
945.0 786.2 681.8 586.3 
949.1 | 1,272.5 609.6 975.6 
; 1,798.0 | 1,687.3 | 1,300.0 | 1,249.9 
907.9 | 1,126.2 477.9 683.4 
1,265.6 } 1,350.2 665.2 701.3 
981.7 960.1 523.8 632.6 
1,096.4 | 1,020.2 615.1 581.6 
5d Ta 654.1 373.6 349.8 
hy "COS. 6 hedoe Lock 555.0 878.8 
461.0 575.6 215.4 358.8 
LAG5d: L166. 736.4 769.1 
1,007.0 | 1,009.8 615.8 | 637.9 
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TABLE 23 


rAS YA 


ACADEMIES, NORMAL SCHOOLS, AND COLLEGES LOCATED 
IN THE KNOB BELT 


Name Town County 

Neo oe ie OLE LST es gee ee Berea. Madison. 

Oreo CINal SCHOO. 2 Soe Berea. Madison. 

13(e) ger OMCs 8 6 oy 10 be pe ie iene nn ne ie ae Berea. Madison. 

Berea Junior High School .:.._.-.......---....--.-- Berea. Madison. 

JBLEL er gs E05 ECG 52071 8 GY Ya eee nae oe Sen eee Berea. Madison. 

Eckstein Norton University (industrial 

PEC OG aa? Cs Vee Ay a 2) J i Cane Spring. | Bullitt. 
TENSE LEMS |e 01602 a a le ee LaGrange. Oldham 
Gethsemane; Colleze (RK. C.) 22k... Gethsemane Nelson 
EGrectiaAecademys (iv.eG: anche Loretto Marion 
Mazareur Academy. Une C, ie. n nt Nazareth Nelson 
mine Ausustine’s “Academy © .2--....-.---s1-n:+- Lebanon Marion 
Bardstown Nelson 


Si wuseuns-Colere (UR. C.) 1 eee 


Numerous academies and colleges are located within the Knob 
Counties but not on Knob strata. For example, Centre College, Boyle 
County, and Eastern Kentucky State Normal School, Richmond, Mad- 


ison County. 
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TENANTS 
TABLE 24 
Soy Ok 
. 8 i = 2 
ron) = > 
Number of Farms Worked) 4 = g me 
(0) oO 
by Tenants 5 ae | ae. 
County ts ate D a 5 
< & 2 ae q 
1900 | 1910 1920 1920 1920 
| | 
BEEF ald mere Aen Mr ns Le 877 856 791 | 39.5%), $84.75 
RO VTe Sv Mee hoe beg, eee 221 308 544 | 39.0% 121.36 
DEY UUN DIS nt ames see eee eee et 315 261 | 325 25.8% 29.88 
(Cierra ten. Lees oe 2 ee 402 BYE: 703 42.5% | 147.82 
FOG epee serie sets rec. § Sry ern ene 502 568 508 27.7% 20.80 
TAS @ ny iy eee eae ee 722 1,039 1,301 41.7% 67.43 
Giaem ant Giese ec. ee ae ee 329 626 660 34.2% 121.18 
OTLENSONS tetracccst te ees 1,013 943 830 29.4% 121.19 
(SS Wile eee ce ee ee ae 678 845 874 31.5% 18.20 
TENG Ol 1 eiae en eee er en nee 402 619 575 24.8% 70.99 
INGEN CUS@ Ti Merce cet, a oe eee 694 1,437 1,274 35.8% 95.09 
IVA OD Nee onet eee eee cat Oe Bee 359 498 573 29.1% 42.49 
IOIMES OTNIOT Vie eee eee ee 384 496 480 32.5% | 140.26 
ING ISOM Ske ek rer eee 382 352 392 21.0% 55.23 
Olden We ne ee ere eee 230 265 323 29.7% Ta.08 
Powel lg 4 <7 ewe a oe eee 259 274 182 21.6% 18.30 
UO GIcC aisle: tenet ree ane ee j 552 672 | 617 | 26.8% 15.51 
RO Wiel Tes ee San Em ting met 275 281 | 244 | 18.7% 10.10 
HMaleWl S@aXolotspome ere eae, BOs 8,596 |10,913 {11,196 | 31.5% 67.89 
PNG SO TALO eet er ad eee 77,065 |87,860 |90,3830 | 33.4% 48.62 
| 
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TABLE 26 


TOTAL AND RURAL POPULATION PER SQUARE MILE OF 


LAND AREA 


Total Population 


Rural Population 


County = a 

1900 1910 ‘| 1920 1900 1910 1920 
IBY Negi chs ae ANT eee. xeon 545 51.8 44,4 54.5 51.8 | 44.4 
Bowler. <=. are ete 74.2 78.8 80.6 512 49.7 53.2 
ES WN ar See ent SWieal 30.8 30.2 Be ei 30.8 30.2 
(ODIEN Spe aes ees ere 629 67.8 67.5 40.4 40.8 36.1 
I Sibi oe eek ea event se 45.9 48.3 61.2 45.9 48.3 50.6 
lemiinie see ee 525 49.4 48.0 52.5. |. 49.4 48.0 
Garrard sms ee keno | 50.8 50.1 52-7 50.8 | 50.1 Que 
Jetrensonts-s~ 1. 2 600.9 679.3 739.9 71.8 100.7 114.4 
IS Witsi eee nee 36.4 34.3 Ba, 36.4 34.3 32.2 
(iMG Olipe se eee: | 50.4 52.9 48.7 50.4 52.9 48.7 
Maida OTN. 2.2 eee ee 57.4 60.4 58.9 46.9 | 48.4 46.3 
VCaILOT We eae Ree a! 47 2 47.3 45.0 38.3 38.4 35.6 
Montgomery .............. 64.8 64.9 61.8 46.8 45.1 41.6 
ING S Ole eee te ee 40.3 40.9 39.2 40.3 40.9 39.2 
ONGINE Te = es 39 3 40.2. £ 42.7 39:3 40.2 42.7 
Powell cae e er Se 35.5 34.6 Oitaek 3020 34.6 BH a 
ROCKCA STIG. oy eos 40.0 46.6 49.6 40.0 46.6 49.6 
TUONA iia ee cee Ge ae | 304 34.6 | 34.8 30.4 34.6 34.8 
“NEL Sim ESO Sens ee eee | S67 93.3 97.3 44.38) 47.3 47.1 
THOES tates <a te 53.4 56.9 60.1 41.7 43.1 44.3 


a 
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TABLE 28 
WEALTH OF KNOB COUNTIHS—1920* 

7 g2 z 

S $= 9 S 

& S E < = = 

County | 0) mies Os 

ax Bas BO 

ES SiH es 

ee ioe Ro 

A = =) ao 
IBathty sacs cece see ee toons $46,772 $1,052.72 
OV Oe eee ete tre ee eee 19,576,796 105,251 1,305.29 
iS\VUR GRA AE A 8 tern eee Beets eee eae 6,134,256 19,916 657.61 
Gla kot So ee 26,715,966 100,814 1,492.42 
HRSA ROWIS 2  eee A Oe Pea ee | 4,724,596 18,600 303.46 
EN STV Soest eee 13,210,461 40,647 846.06 
Gamrarduttisce ke eee eee 14,766,066 62,304 1,181.00 
RIGULGIFS OT petals concaee, .ee 420,255,047 1,085,930 1,467.52 
RIG Ste x pe eee ae se AE 4,914,670 10,009 310.48 
ABE haere) bale. «Mee Seat ween Sen | 12,633,420 RY ERY A) 766.54 
Vibe) Gis ORs geese ee ee eee 25,794,390 57,834 981.37 
DWE Sui © Tee eee tee Bes Se nee 10,690,064 30,985 688.48 
Monte Onier ya == ee | 14,570,157 73,586 1,189.88 
INOS Tifa: te eee real a eee 15,178,953 36,931 938.53 
Oldhamwet = ee es ee 9,255,231 51,417 1,203.69 
IPOWEL)- See ures te =e Pes 2,207,327 125195 327.25 
Rockcastlo: 26.2 3,258,172 10,510 211.48 
RUOMWW aie anc ee Oe Ee tS 2,811,148 10,335 296.94 
mheh Knobs 2 eee 619,325,213 114,604 Be By i ta: 
Thee State eo eee eee | 2,4388,612,449 60,690 1,009.09 


"Statistics based on the Fifth Biennial Report of Department of State 
Roads and Highways, Kentucky. 
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pp., lll., Maps. Frankfort, 1918. 

CAMPBELL, M. R. 

14, London Folio: U. S. Geol. Survey. Geol. Atlas of the U. S., Folio 
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cusses average yield of oil per ton of shale based on laboratory 


methods which are described. Written by a specialist on oil 
shale. 
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Reconnaissance Geologie Map. 


BIBLIOGRAPHY 271 


HOoeErNna, 
51. 


JILLSON, 
52. 


53. 


54. 


57. 


58. 


59. 


60. 


61. 


J. B. AND Procter, JoHn R. 
Map of Madison County: Ky. Geol. Survey, Reconnaissance 
Geologic Map. 


Aaa we 

Bibliography of Kentucky Petroleum, Natural Gas, Asphalt 
and Oil Shale: Dept. Geol. and Forestry, Series V, Resources of 
Kentucky, Vol. I, No. 1, Paper No. 3, 1919. 

Conservation of Natural Gas in Kentucky: Published by John 
P. Morton & Co., Louisville, Ky., 144 pp., 43 maps and photo- 
graphs, 1922. Describes gas fields of Kentucky; discusses nat- 
ural gas industries, such as carbon black plants, and conser- 
vation of gas. 

Contributions to Kentucky Geology: Dept. Geol. and Forestry, 
Series V, Bulletin 4, 266 pp., 65 photographs, maps and dia- 
grams, 1929. Consists of a series of papers dealing chiefly 
with gas, oil and coal resources of Kentucky. Bibliographies 
are given. 

Economic Papers on Kentucky Geology: Ky. Geol. Survey, 
Series VI, Vol. 2, 304 pp., 115 photographs, maps and diagrams, 
1921. Collections of papers dealing with oil shales, rock as- 
phalt, petroleum, gas, fluorspar and other problems in Ken- 
tucky Geology. 

Oil and Gas Resources of Kentucky: Dept. of Geol. and Fores- 
try, Series V, Bulletin 1, 630 pp., 109 photographs, maps and 
diagrams, 1920. Describes in detail the oil and gas producing 
fermaticns of Kentucky and for each county the topography, 
geology, structure relative to oil and gas accumulation. Nu- 
merous well logs given. This book is of value as a textbook 
and for practical work in the field. 2 
Oil and Gas Industry in Kentucky: The Encyclopedia Ameri- 
cana, New Edition, Vol. 16, 1919. Signed article. 

Oil Field Stratigraphy of Kentucky: Ky. Geol. Survey, Series 
VI, 730 pp., 35 photographs, maps and sections, 1922. Excel- 
lent descriptions of oil and gas formations of Kentucky. 1,200 
well logs presented by counties. Of great practical value. 
Sketch of the Development of the Oil and Gas Industry in Ken- 
tucky during the past century (1819-1919: Dept. of Geol. and 
Forestry of Ky., Series V, Resources of Ky., Vol. I, No. 1, paper 
INOS LS glo: 

Structural Deformation and its Relation to Proven Oil and 
Gas Accumulation in Eastern Kentucky: Ky. Dept. Geol. and 
Forestry, Series V, Resources of Ky., Vol. 1, No. 2, pp. 47-57, 7 
figs, July 1, 1919. 

The Sixth Geological Survey: Ky. Geol. Survey, Series VI, 
Vol. 6, 282 pp., 101 photographs, maps and diagrams, 1921. An 


272 


GEOGRAPHY OF THE KENTUCKY KNOBS 


62. 


62a. 


administrative report of the geographical investigations under- 
taken and completed by the Survey during 1920-1921, together 
with ten geological papers by various authors. Papers deal- 
ing with Knobs are “A New Method of Producing Crude Oil in 
Kentucky,” by W. R. Jillson, which describes a shaft oil mine 
at Ravenna, Ky., pp. 149-155. “Drainage Problems in Ken- 
tucky,” by W. R. Jillson, pp. 233-269. Also see Crouse for 
“Retorting Methods as Applied to Kentucky Oil Shales,” pp. 
aeyay way St 

The Coal Industry in Kentucky: 87 pp., 11 photographs, Frank- 
fort, Ky., 1922. 

Coal Industry in Kentucky: Ky. Geol. Survey, Series VI, Vol. 
20, 164 pp., 42 Ill, 1924. 


JILLSON, W. R. AND SELLier, L. M. 


63. 


Geologic Map of Kentucky, Showing Oil and Gas Pools and 
Pipe Lines, Eastern and Western Coal Fields, ete.: Ky. Geol. 
Survey, i928. 


Karrick, L. C. 


64. 


A Convenient and Reliable Retort for Assaying Oil Shales for 
Oil Yield: U. S. Bureau of Mines, March, 1921. 


KENTUCKY GECLOGICAL SURVEY. 


65. 


66. 


KXINDLE, 


67. 


68. 


Map Pocket, 1913: Ky. Geol. Survey. Contains industries map 
of portion of Rockeastle County. Other maps of area outside 
of Knob Counties included, 1913. 

Map Pocket, 1919: Ky. Geol. Survey, 1919. Oil and gas pools 
and pipe lines of Kentucky (small); Ky.-Appalachian oil and 
gas fields; geologic map of Kentucky (small) Contains other 
maps dealing with areas outside of the Knobs. 

Epwarp M. 

Tron Ores of Bath County, Kentucky: U. S. Geol. Survey, Bul- 
letin No, 285, pp. 180-182, 1906. 

Unconformity at the Base of the Chattanooga Shale in Ken- 
tucky: Am. Jour. Science, Series IV, Vol. 33, pp. 120-136, -3 
figs., 1912. 


KInG, WARREN RAYMOND 
68A. Surface Waters of Kentucky: Ky. Geol. Survey, Series VI, 


Vol. 14, 192 pp., 20 ill., 1924. 


Knorr, W. ‘E. 


69. 


Report of the Geology of Marion County, Kentucky: Ky. Geol. 
Survey, 43 pp., 1889. 


LESLEY, JosePH P, 


70. 


Topographic and Geographical Report of the Western Margin 
of the Eastern (Ky.) Coal Field: Ky. Geol. Survey, Vol. 4, pp. 
443.4938, 1861. 


BIBLIOGRAPHY 273 


LINNEY, 


fale 


72. 


1. 


75. 


76. 


LINNEY, 


W. M. 
General Geologic Section from Anderson County through Mer- 
cer and Garrard to Sub-Conglomerate Coal in Rockcastle 
(showing Kentucky anticlinal and synclinal): Ky. Geol, Sur- 
vey, Series II, Proctor Survey. 
Report on the Geology of Garrard County, Kentucky: Ky. 
Geol. Survey, 31 pp., map, 1882. 

Report on Geology of Lincoln County, Kentucky: Ky. Geol. 
Survey, 36 pp., map, 1882.(?) 
Report on Geology of Bath and Fleming Counties, Kentucky: 
Ky. Geol. Survey, 86 pp., map, 1886. 

Report on the Geology of Clark and Montgomery Counties, 
Kentucky: Ky. Geol. Survey, 75 pp., map, 1887. 

Report on Geology of Henry, Shelby and Oldham Counties, 
Kentucky: Ky. Geol. Survey, 70 pp., map, 1889.(?) 


W. M. anp Knorr, W. T. 


Map of Washington and Marion Counties, Kentucky: Ky. Geol. 
Survey, Reconnaissance Geologic Map. 


Locan, M. M.—Chairman Kentucky State Tax Commission. 


78. 


First Annual Report Kentucky State Tax Commission, 118 pp., 
1918. 


Matson, Georce C. AND PaLMeER, CHASE 


79. 


MILLER, 
80. 


81. 


* 82. 


83. 


Water Resources of the Bluegrass Region, Kentucky: U. 8. 
Geol. Survey, Water Supply Paper No. 233, 233 pp., 1909. 
ARTHUR M. 

Coals of the Western Border of the Eastern Coal Field of Ken- 
tucky: Ky. Geol. Survey, Bulletin No. 12, 83 pp., 7 pls. (maps 
and sections), 1910. 

Evidences of Former Connection Between the Hastern and 
Western Coal Fields Across Central Kentucky: Am. Geol. So- 
ciety, Vol. 20, map, 1908. 

Geology of Kentucky: Dept. of Geol. and Forestry, Series V, 
Bulletin 2, 392 pp., 114 photographs, maps and diagrams, 1919. 
This book is a classified compendium of geological reports and 
papers dealing with Kentucky geology, with comment based 
on original investigations by Prof. Miller. Maps showing loca- 
tion of outcrop of principal geological formations in Kentucky. 
Photographs of many index fossils. Good bibliography on 
Kentucky geology. 

The Lead and Zinc Bearing Rocks of Central Kentucky: Ky. 
Geol. Survey, Bulletin No. 2, 1905. Cincinnati Geanticline de- 
scribed on pp. 5 to 8. Burdett’s Knob in Garrard County re- 
ferred to on p. 8. This bulletin deals chiefly with areas out- 
side the Knobs. 


274 GEOGRAPHY OF THE KENTUCKY KNOBS 


Morsz, WM. C. AnD Forrsts, A. F. 

84. Preliminary Report on the Waverlian Formations of East Cen- 
tral Kentucky: Ky. Geol. Survey, Bulletin No. 16, Serial No. 
19, 1912. ‘Describes stratigraphic and economic geology of the 
Waverly formations. 

Munn, M. J. 

85. The Menifee Gas Field and the Ragland Oil Field: U. S. Geol. 

Survey, Bulletin 531, 1913. 
NEWMAN, J. W.— Commissioner. 

86. Twenty-First Biennial Report of the Bureau of Agriculture, 
Labor and Statistics of Kentucky: 42 photographs, 530 pp., 
3914-1915. Statistical data and papers on agricultural subjects 
dealing with Kentucky. 


Norwoop, J. W. 

87. Map of Kentucky Streams and Counties: Ky. Geol. Survey, 
(5x11 inches). 

88. Report on the Progress of the Survey for the Years 1910 and 
1911: Ky. Geol. Survey, 38 pp., 1912. Contains brief mention 
of economic resources of Knob counties of Lewis, Rockcastle 
and Rowan. 

PrtTrr, ALFRED M. AND OTHERS. 

89. Analyses of Mineral and Potash Waters of Kentucky: Ky. Agr. 

Exp. Station, annual reports from 1888 to 1918. 
PETER, ROBERT. 

90. Chemical Report of the Coals, Clays, Mineral Waters, etce., of 

Kentucky: Ky. Geol. Survey, Bulletin No. 3, 77 pp., 1905. 
PHALEN, W. C. 

91. Clay Resources of Northeastern Kentucky: U. S. Geol. Survey, 

Bulletin No. 385, pp. 411-416, 1906. 
Pusry WM. ALLEN. 

92. The Wilderness Road: Published by G. H. Doran Co., N. Y., 146 
pp., 56 ill, 9 maps. Excellent photographs, maps and detailed 
description of the Wilderness Road. 

RAND McNALLy Co., N. Y. 

93. Indexed Pocket Maps, Tourists’ and Shippers’ Guide, Main 
Highways, Railroad and Electric Lines, Counties, Cities, Towns, 
Villages, Postoffices, Lakes, Rivers, ete. 

RicHaArpson, C, H. 

94. Building Stones of Kentucky: Ky. Geol, Survey, Series VI, Vol. 
IT, Ill., 1923. Present development and potential resources of 
Kentucky building stones described in detail. 

$5. Glass Sands of Kentucky: Ky. Geol. Survey, Series VI, Vol. I, 
145 pp., 23 photographs and maps, 1920. Describes the manu- 
facture of various kinds of glass. Reports on most promising 
glass sands of Kentucky. Numerous analyses of glass sands 


BIBLIOGRAPHY 275 


and sandstones and of limestones suitable for flux in glass 
making. Bibliography on glass industry. 

95A. Road Materials of Kentucky: Ky. Geol. Survey, Series VI, 
vol. 22, 209 pp., 48 ill., 1924. 

Ries, HEINRICH. 

96. Clays of the U. S. Hast of the Mississippi River: U. S. Geol. 
Survey, Professional Paper No 11, 298 pp., 9 pls., 11 figs., 1903. 

97. Clay Deposits of Kentucky: Ky. Geol. Survey, Series Wale VOlenSs 
241 pp., 63 photographs, maps and diagrams, 1922. Present de- 
velopment and potential resources of Kentucky clays described 
in detail. 

98. Map of Kentucky Showing Clay Industries: Ky. Geol. Survey, 
1922. 

Rogerts, Lypia. 

99. The Nutrition and Care of Children in a Mountain County of 
Kentucky: U. S. Dept. of Labor, Children’s Bureau, Bureau 
publication No. 110, 41 pp., 5 photographs, 8 charts, 1922. 

ROBERTSON, JAMES R. 
100. Sectionalism in Kentucky from 1855 to 1865: Reprint from the 
Mississippi Valley Historical Review, Vol. 4, No. 1, 1916. 
Scott, Jas. A.—Chairman Kentucky Staie Tax Commission. 
101. Second Annual Report Kentucky State Tax Commission, 91 pp., 


1919. 

102. Third Annual Report Kentucky State Tax Commission, 89 pp., 
1920, 

103. Fourth Annual Report Kentucky State Tax Commission, 81 
pp., 1921. 


SHALER, N. S. 

104. On the Original Connection of the Eastern and Western Coal 
Fields of the Ohio Valley: Harvard Collection Comp., Zool., 
Memoirs, Vol. 16 (No. 2), 11 pp., 1887. 

105. Prehistoric Men of Kentucky: Ky. Geol. Survey, Series II, 1876. 

106: Report of Progress of Geological Survey of Kentucky, 1877. 
Dicussses possible connection between eastern and western 
coal fields of Kentucky. 

107. Report of the Unfinished Work of the Survey of the Com- 
monwealth: Ky. Geol. Survey, Series II, Vol. 3, Part 8, 37 pp. 
Relation of rock formations to vegetation, p. 11. 

108. The Origin and Nature of Soils: Twelfth Annual Report, U. 
S. Geol. Survey. See pp. 285, 296, 298, 301-306, 333-338. Shows 
evidences of Knobs having been formerly farther out over the 
present Bluegrass. 

Suaw, EH. W. " 

109. The Irvine Oil Field, Hstill County, Kentucky: U. S. Geol. 
Survey, Bulletin 661D, 50 pp., 6 photographs, 10 maps, sections 


276 GEOGRAPHY OF THE KENTUCKY KNOBS 


and diagrams, 1917. Detailed geological description of the 
Irvine Oil Pool. 
SMITH, J. W. 
109A. Agricultural Meteorology, 304 pp., 88 figures, 1920. 
' SMITHSONIAN INSTITUTION, BUREAU OF AMERICAN ETHNOLOGY, WASHING- 


TONDO: 
110. ‘See list of Smithsonian Publications dealing with prehistoric 
people. 


St. Crarr, STEWART. 

111. Irvine Oil District, Kentucky: Am. Inst. Min. & Met. Eng. Bul- 
letin No. 151, pp. 1079-1089, 1 fig., July, 1919. Ky. Dept. Geol. 
and Forestry, Series V. Resources of Ky., Vol. 1, No. 2, pp. 
58-76, 9 figs, July, 1919. 

STEWART, HTHELBERT.—Commissioner. 

112. Wholesale Prices 1890 to 1921: U. S. Dept. of Labor, Statistics, 

Bulletin 320, 276 pp., graphs, statistical tables, etc., 1922. 
THIESSEN, R., WHITE, DAVID AND CROUSE, C. 8S. 

112A. Oil Shales of Kentucky: Ky. Geol. Survey, Series VI, Vol. 21, 

242 pp., 64 ill., 1925. 
ULricH, EH. O. 

113. Formations of the Chester Series in Western Kentucky: Ky. 
Geol. Survey. Mississippian Series in Western Kentucky, Part 
2, 2tLopps 1918: 

U. S. BurrAv oF THE CeNSUS, WASHINGTON, D. C. 

114. Twelfth, Thirteenth and Fourteenth Census Reports: (Reports 
on Agriculture, Drainage, Manufactures, Population, etc., for 
Kentucky by counties). 

U. S. Dept. of AGRICULTURE. 

115. Soil Map of Rockcastle County, 1910: Obtainable from Ky. 

Geol. Survey. 
U. S. Gron. SURVEY. 

116. Topographic Sheets of the U. S. Geological Survey for entire 
or portions of following Knob Counties: Boyle, Bullitt, Clark, 
Estill, Garrard, Jefferson, Lincoln, Madison, Montgomery, Old- 
ham, Powell, Rockcastle: Obtainable from Ky. Geol. Survey, 
Frankfort, Ky. ‘ 

Veruorrr, Mary, 

117. Kentucky Mountains: Filson Club Publication No. 26, 208 pp., 
17 maps and photographs, 1911. 

118. The Kentucky River: Filson Club Publication No. 28, 257 pp., 
61 photographs, 4 maps. Excellent. Rich in references. 

WALLACE, JAMES A.—State Treasurer. 

119. Report of the Treasurer, State of Kentucky, for the Fiscal 

Years Ending June 30, 1920, and June 30, 1921, 39 pp. 


BIBLIOGRAPHY 217 


WiAray Be 


120. Killing Frost and Length of the Growing Season in Various 
Sections of Kentucky: Ky. Agr. Exp. Station, Circular No. 19, 
12 pp:, 4 maps, Oct., 1917. 
WeiIr, H. L. 
121. The Dialect of the Southern Highlands: Private edition, 14 
pp., Feb., 1922. 
WHINERY, S. 
122. Clinton Iron Ore Deposits in Kentucky and Tennessee: Am. 
Inst. Mining Eng., Bulletin No. 70, pp. 1057-1058, Oct., 1912. 
Wrient, G. F. 
123. The Origin and Antiquity of Man: Bibliotheca Sacra Co., 
Oberlin, O., 547 pp., 42 Ill., 1912. Mcund Builders are discussed 
on pp. 141-156. 
WvueENSCH, C. ERB. 
124. Diamond Drilling, the Ideal Method of Sampling Oil Shale De- 
posits: Col. Sch. of Mines Mag., Vol. 10, pp. 29-30. 
Youne, Cort. BENNET H. 
125. The Prehistoric Men of Kentucky: Filson Club Publication, 
343 pp., 141 photographs and maps, Louisville, Ky., 1910. 


‘ae f 
ie et Be, 
in br hk 
La! vy 
a . 


INDEX 


Page 
Gait PO OUDEY <2. 2 eek 23 
PUPIL GUT Eee eco ee 99-133 
PE Grae OUT GY, oe eee 2 
PARE TROCK 20.45 24, 63 
AMONOTAPG seo: Spy ols wee 


Animals: Domestic 126-133, 
225, 226; Wild 96, 97, 221 


Animal Products .............. 128-133 
Are OlNODS -.. ose 1 
PASSAT eee ee ee 79 
Atkinson & Baker Company 199 
ATEBGIMODIGS oes et 175 


Ballase. 2. nc 29, 30, 60, 64, 65, 66 
Bannon, P. Pipe Company, 


194, 198 
Bardstown, 35, 37, 40, 41, 65, 137 
WESTIE [Siig aes oe Rae alee A 116 
1ST Thy pata en eee ee ee 173 
Barren. County: os. 2, 28 
Basin Mountain ........ 30, 156, 160 


Bath County, 1, 4, 21, 22, 23, 
oz; gD, 60, 61,69, 70, 79, 
90, 100, 103, 106, 166 


Bath. Crnnace 2. 80 
SISTA) SRS ee oe anes Se ane 116 
Beargrass Creek .................... 61 
Bear Mountain ........ 9, 58, 68, 94 
PEveatueyav ili, ee at 5, 82 
Beaver Creek Oil “Sand”.... 27 
Beechwood Limestone.......... 24 


Bedford Shale, 12, 25, 55, 
56, 110, 193 
[BICC 8 5 i ae 20 Lose 220 


Berea, 6, 10, 27, 28, 29, 32, 
35, 36, 41, 42; 44, 46, 57, 
58, 64, 73, 83, 201, 203, 204 
Berea College, 44, 47, 48, 84, 
Sheets, ATs 178, 179, 201, 
208, 204 
Berea Sandstone, 
12; 24, 25,26, 55. 63 
PMO SPADNY Meee acess 267-277 
spate ie ete ee ee oe ae 68 
Bicinjune OW (Sand... 27 
Blackerby, J. F 
iB Povevsont Vel ko lial oan, Gee ee meme are 
Ibe STAs Se. -.,-2---.---- 
Bluegrass 
OLSON Ae koe ee eee 
iBUNKS: TRG To) oe ae ee 
pe Ue  LaiC Ke ere, 


Page 
IBIUSSTON 6 eee we ee 66 
Boones) Gap eee De) (aio ceed oe 
Boundaries of the Knobs... 2 


Boyle County, 1, 4, 9, 12, 24, 

26, 39, 42, 56, 90, 100, 106, 
108; 110, 119; 133, 166, 183, 214 
Boyle Formation 
Brassfield Substage ............. 21 

Brick, 27, 30, 53, 54, 55, 56; 
57, 58, 59, 194, 195, 198, 199 


BIidees (toe st ee eee 186 
Bryants ville tee.ee seen 28 
Buck Oreck se 1: oo rere fae 
ac keyed. te eee eee 116 
BuecCh Clee ta apie ke ee EAB 


Buena Vista Sandstone, 
27, 60; 61, 66 
Building Stones, 
21, 23, 26, 27 60-67 
Bullitt County, 15 455; 95 23> 
58, 61, 80, 92, 93, 103, 106,166 


UTM eti sin © Lees, eee 28, 82 
Butts, Chas...21, 24, 58, 195, 198 
By DGCe cerca ee eee eae 58, 198 
Bybee Pottery Company...... 199 
(ELTA ALI OO grees oe ee cea see eee ee 32 
Caney hunnacere oe 79 
Ganey, Switch ee 55, 61 
Car rolleyC oun tye eee eee 2, 4 
Carrollton oe ee 4 
Carter? County t.-2 ee 60 
Casey County... 2:.- 2, 4, 247 28 
ik Wah bl sw cep teats | ha oped 127, 225 
GEREN eee ea bea eee Dell a We 33, 83, 84 


Cement, 29, 30,° 60, 63, 65, 
75; Natural Cement, 24, 63 
Cereal Production....112-116, 224 


CHattanooea, shale =.=. 24 
Chester Series) <0... 29, 30 
ChristyenCreeks.. vee 59 


Cincinnati Arch, 

Hab, 204s 9B) BIBL Walley PRS) 
CiteGeist See, 205-208, 229 
Clark County, 1,.22, 32, 45, 

90, 100, 103, 106, 108, 111, 
119, 130, 183, 166, 176, 183, 214 * 
@larkeuonheds- Dee 154 

Clay: Varieties of, 52-59, 
218; Industries, 193-200, 218 


(SIERO) a Gee eee res ee 6, 59, 80 
(Bier aVoy 0h ie ove SD eee en 61 
Gldih See. eee ac eee es 29, 30, 32, 33 


280 INDEX 


: Page Page 
(OURRGa Ny Be a ee me 35-44, 218 HStill. Furnace. 2. eee 80 
Glintoms Comm ty eee eee 2; 28 Estill Iron Company...2------ 80 
(COnl Perr eae- 13) 4d, Moll 61s oS Estill Shale... 225.25 21, 53, 54, 55 
Coal Measure Escarpment.. 10 Balls of the Ohio. = 6, 23, 82 
Goleman Kn Ole eee oe 5 Rarmers \23-32 =e 60, 66 
(OMIT, MEA (ha tet TBI 80 Farms: Number of, 107, 222; 
Columbus Formation ............ BS Improved Land Per Farm, 
CONCHISION Ste ee 230 10% A0Se Unimproved, 
CONG OMONS hts eee 26, 58 101; Value, 108-111, 223; . 
Combs Wountainy ea 31 Crop Returns, 111-112, 224 
Copper Plates 2225... s 2! 155 Waits oe Sete re Sioa 
CORAM eC ws aces 56, 57, 194 Méemces! oa. eee eee 174 
Coral Ridge Clay Products Hirebriek=.— =e ees 56, 57 
Company .......- 57, 194, 195, 196 Mishing™ Creek 22. 4.2 oe 28 
(COnnes ee ae 46, 49, 112-115, 224 Hitchbure oe eee 80 
(OOM Wins | EUS ers eee ees ni Fleming County, 1, 4, 22, 55, 
Cottage Furnace  .............. 61, 80 61, 90, 100, 103, 106, 119, 166 


Counties: Origin “of, 164- 
LO OLZe WOle LOO SO 
Knobs. i. 217 


COWIE COM «potent ee ee 4 
Crape@Orcharde: =. 64;°85, 87-89 
Crab Orchard Shales_....2.:. 23 
Cretaceous ~Period 2.2... ie 
Cumberland County 22... Zan 25 
Cumberland River.................. 25 
Cumberland Plateau.............. AS 
Cuyahoga Stage. 12 -- 26, 27 
Cypress Sandstone .............. 30 
Dairy Products... 128, 129, 172 
Dams and Locks..82, 83, 102, 187 
Deatswille yess. = see 65 
Delaware Limestone.............. 24 


Devonian System, 11, 14, 
21, 23-25, 85 
Dix River 
Drainage: Artificial 104, 105, 
222; By Streams, 2, 4 
Drain Tile..53, 54, 55, 59, 198, 199 


DrOuUe teh. tia ee 44, 46 
Drowning Greek 2. 68 
Harthenware........-<------.. Be; iba, at 
Eastern Coal Field.........2.... 14, 67 
Eastern Kentucky Moun- 
RANTS sie, -2iitiue,= 2-25 eee ate 13 
Economics Conditions _... 99-134 
EVOL CANTO © eke nes ee 176-179 
TDI SYS cease is eae eg 131, 182 
BIGVAGIONGS ts 5 cee ee 8 
DSO Mee CSier. cn epee 85, 88 
US QUID Ae coe ae ce eee oes 90 


Hstill County, 1, 4, 8, 12, 22, 

25, 26, 28, 29, 31, 54, 61, 68, 

COS Use ta te, (Gy Gig Ses 

90, 99, 102, 103, 106; 108, 

UT LO eo SO Le Doe oil 
166, 176, 205, 212, 214 


Blemineshurs 22° 90 
Rldods* 22. 81, 82 
Floyd “County 222 69 
Woerste, Ac Ae eee 21 
Wowke:,, Gerard) 2. 135 
Freestone! 22 23 eee 66 
Frenchbure 2. 29 
IP ROSES yee eee 38-42 
RG tS eee 49, 123-126, 225 
Garman, “ES 0.2 ee eee 93 


Garrard County, 1, 4, 22, 28, 
31, a2, 90, 100, LOSs 206; 
108, 119, 129, 166 


Gig’. eee 26, 31, 32, 69-74 
Gasper Limestone . ....2........ 29, 30 
Genessee Stage  ...-.........2...---- + 24 
Geodes, — 2... Se eee 28 
Geographic Conditions.......... 1-10 
Geolozic Column. 16-20 


Geology, 11-33, 217; Histori- 
cal, 11-14; Structural, 31, 32 


Gethsemane College . ........... 178 
Gilbertv’s ‘Crecky =. ee 64 
Hass Said. = eee ae 60 
Glen Dean Formation............ 30 
GOS tS tis 130 
Goodwin Brick & Tile Com- 
Rey gee eon eee 199, 208 
Golconda Formation ........... 30 
GTA Vela ele 59-60, 64, 65, 219 
Green (River 225.) eae TL: 
iGrindstones. ss = eee 26 


Grinstead, S. H., Co., eInc., 
134,°132,°208 


Growing Season ..........0..-.. 39-41 
ETSI 2.cc ieee 42 
Fraldentan :: 24... eae eee 59 
Hamilton Limestone........ 23, 24 
Hardin=Countys. 2. 2, 4, 28 


Hart County 


INDEX 281 


Page 
Hay and Forage Crops..117, 118 
Hazard Lumber & Supply 


OMB eo Et 8d 206 
Health Conditions....179-182, 228 
PAtonMe rao <2! 4, 82 
BteeR WS hd Sane. esse ote cS 185-187 
UM OEO we ee.) ee 61 
History: Prehistoric, 135- 


160; Early Settlement and 
Development, 161-167 


Elgtes few We 120, 121, 122 
TE Res OS ed ee 130 


Hollow Blocks, 54, 56, 57, 58, 
194, 196, 197 


Holtsclaw Sandstone ............ 62 
TENSES lac! Slee ee eee, Oe 133 
iSO ae rs 126. 225 
ISP Saiss)S) 4S eee aera 169-171 
Pieiesiel easy ns tee ee ae 41 
fisteracyes L741, UI5-L76, 227 
Pereiativs BICIOS...-.- 7 52...t ee 45, 90 
Indian Fields Stage —............ 21 
Indian Fort...... 10, 43, 64, 138-154 
ean ORES |e 21, 23, 78-81, 220 


irvine, 4,5; 6, 26, 27, 28, 29, 

BU. oa. Dae 10;:° 71, 90; 201; 
205-207 
Irvine Formation ......58, 193, 198 
JaeKSoOn Oounty 0.2.2 28, 68 
UGHSOMNPAUGITY) sec! 32 

Jefferson County, 1, 4, 5, 23, 

ieee dae DD, 50, Os, 09; 

. 61-63, 105, 106, 107, 120-123, 

125, 126, 127,128, 129, 166, 

ieee too,. 184, 193, 294, 
197, 212, 214, 222 

Jeffersonville Limestone, 

23, 59, 62, 63, 197 


DOPE APARTLOVES ch occ ecentccene 23 
Jessamine County «2................ 11 
Jessamine Dome .........11, 13, 28 
ATS ORI: WW Bree cece Tako; 16 
Joen MiG KNOD 2. 31 
sonmson= County <-2-.-----2-----.- 31 
Junction City....26, 56, 57, 90, 201 
Werttiyrn station —.. 122.0... 58, 198 
PARC AN, ied De ee ea Ries 
Kentucky Bluestone Com- 
leah she, alk 0 Coie aeneee 2 opin eee 66 
Kentucky: Physiographic 
DEVE STOMS Ol aes is 2 53-2. i 


Kentucky River, 
Dea. 6, 823) L02, 12° 


Kenwood Sandstone .......-...- 62 
Kinderhook Stage .............-..-- 26 
ISLC eVIOUIGALDY ©2542. 22-- oe 27 


ean eng 01D cad Ores ae 113 


Page 

Ke ye ELL Oueinn y acess 64 
Knobs: Shape of, 7, 10; 

SOT IUSt ON sia soca eee 14 

Grane Bie ec cent fee 65, 202 
Land: Improved, 105-112, 


a22; Unimproved, 99-101, 
21; Ownership of, 182- 
ae Value of, 108-110, 223 
Langford Quarry 
Larue County ........... = 
Laurel Dolomite 
Lebanon, 27, 90, 95, 131, 199, 
205, 207, 208 
Lebanon Hardwood Flooring 
COM PANy eae. eee 208 
Lewis County, 1, 2, 9, 22, 25, 
26, 27, 55; 56, 5%, 63-64, 73, 
76, 90, 100, 103, 104, 106, 
108, 125,133, 166 


Lexington Peneplain ............ 6 13 
ip RATS: peers Set eee alee 
TP rakakee Rw y(e12 ees ee eS 2 
Ieime wes one =e 2930, 60, 62, 638,65 


Lincoln County, 1, 4, 12, 22, 

O37 Aaa ee OA ON uOOs 

LOS My Sou 190, LOS aL 0: 
116, 166, 178 


Lithographic Stone .............. 61 
Living Conditions....169-184, 227 
WO SAD OtAe Cua ee 26 
SOretta, ACAMeDLYy = ee =e 178 


Louisville, 6, 28, 36, 41, 57, 

60, 62, 68, 81, 82, 107, 122, 
123, 198, 202, 205, 212 
Louisville Firebrick Works 198 
Louisville Pottery Company 198 


Louisville Substage, 22; 

N Gy aalt es} ay olen een eee ees A 61 
Lulbegrud Shale............ 2d. Don DA 
DiC MOnaL MOD cece eeses 5 


Madison County, 1, 7, 8, 9, 
TO ely 2G leeose oso UBS. 
36, 42, 44, 46, 57, 58, 64, 68, 
ne Danone LOOs ed 01h 0S: 
1062 108, C108 dtd, 1627, 
AGG TO; Libwl¢o, Ibo, Los, 

198, 213 

IY 8 gee en I ee abide VAKE) 

Mammoth Cave Series, 

28-29, 84, 94 

Manufactures .......... 203, 206, 208 

Map of Knob Counties......... 3 
Marion County, 1, 12, 22, 24, 
i, 04, 2 90,. LOO L0G, kaze 

166, 178, 207 


BY: 2 Hig pei a ee Se Pe 45, 46 


282 INDEX 


Page 
IAS OT 1C OUT yieresseeee serene ees 22 
Mayfield Sie eet oe eee 138 
VEGY-S VELL Gucci oe ee eee 81 
Meade County.....-.........- 28, 29, 69 
Menifee County .................. 29, 70 
McCammon & Kellar Com- 
DAT ye ee ee se 95, 208 
MOL lenes Atel Vive ts eee eee Tipe 78) 
Millers *@reek: a0: 80 161 


Mineral Wealth and _ the 
Mineral Industries: Build- 
ing Stones, 21, 23, 26, 27, 
60-67; Cement Materials, 
24, 29. 30, 60; 63, (655-055 
Clays, 52-59, 193-200, 218; 
Coals ees i Ghee Or 
Gas, 26, 31, 32, 69-74; Glass 
Sand, 60; Gravel, 59-60, 64, 
65, 219; Iron Ore, 21, 23, 
78-81, 220; Lime, 29, 30, 
60, 62, 63, 65; Marl, 45, 46; 
Natural Gas, Gasoline, 74; 
Oil, 125 26; voles. Ook: 
219; Oil Shale, 25, 69, 74, 
78, 85, 219; Road Material, 
29, 30, 60, 62, 64, 65, 66; 
Salt, 92, 93, 220; Sand, 60, 
64, 219; Water, 6, 81-92, 


174, 220 
WiGhekengygeh WuWaybhayksnady ee ees 61 
Mississippian Plateau ........ 2 


Mississippian System, . 

9,-10, 12; 14, 25-30 
INTRON OFSY OVS Sue Ow PR ee ee 90 
Monroe ‘County -2.2..8 Piste A Ge F15) 
Montgomery County, 1, 4, 

22, 32, 64, 65, 73, 103, 106; 

108, 127, 166, 214 


IMWoyeUeKEN Ok eS WR eee oS 29 
Moreheadiaccac +5. sec eee 59 
Moremen’s Hill ................ 58, 198 
Morris sMountaine.. 5. e 30, 65 


Mound Builders, 
10, 135-160, 226 


IMOUNTMVGTDOTG -. 2. see 27, 29 
MT Stenlin ey ee. Sete 64 
Mick sania carpe, tee meee 47 
IMTLOSE sheer tne ee a eee 127,-225 
VETO ANT ese dll eee ee 9, 28 
Natural Bridge ...........: ics Ss 33 
Natural Bridge Station ...... 33 
Natural Gas Gasoline............ 74 


Natural Resources, 

45-98, 218-221 
Nazareth Academy ................ 178 
Negroes 


Page 
Nelson Brick & Tile Com- 
Dany) ee eee 199 
Nelson County, 1, 4, 23, 55, 
65, 80, 81, 103, 106, 166, 


178, 199 
Nelson, Purnace =e 81 
Nelsonville?) 2222.25 81 
New Albany Shale -..._.......... 24 
New Haveny a. 2225 5 55, 65, 199 
New? EEOD@ tn5-c = eee 65 
New Providence Forma- 


tions, 26, 27; Shale 56, 57, 
58, 193, 194, 195 

Niagaran Series, 11, 21-23; 
Limestone, 69 

Nobel & Hyden Lumber 


Company “42 ee 206 
Norton bill 2 2 eee 5 
Oates (3 ES eh ee 116 
O'Bannon 2... 3 eee 122 


Ohio River, 
2, 4, 5, 63, 81, 82, 188, 202 
Ohio Shale, 12, 24, 25, 55, 69, 
76, 90-92, 105, 199 
OUze ss 12,-26, 31,32, 69-74, 219 
Oil Bearing Formations....26, 69 


Onl Mine) (Banos eee 73 
Ol P0gige se eee: 31, 325 10-73 
Oi Sands) 23 42 2 ee 27 
Oil Shale....25, 69, 74-78, 85; 219 
Oil - Structure] = Blwax 


Oldham County, 1, 4, 5, 28, 

65, 89, 100, 103;-106, 407; 

147, 120, 122126, 127, 228; 
130, 166, 176 


Oldham Substage ..........0.2..... 21 
Olive Hille ee 30, 60 
Olym piste See ae 2155, co 
Olympian’ Springs ee 60, 90 


Onondaga Limestone, 
12, 23, 69; 70, 71 
Ordovician System........ £2. Los 


Oszood. Stare. ees 253 
OSWefan Stage -4.5 ee 12 
Ottenheimy coe 22 oa ae 178 
Qutliers 2 <2. eee 23, asso 
Owinesyille 2 See Gero 
Owsley Branch 25-4 27, 28 
Paving Block.......... 56, 57, 62, 198 
Peas “itonicthtes ees ee ee 116 
Pennington Formation........ 30, 58 


Pennsylvavynia System, 
8,112; 3082467 


Peter Alired eee se eee 77 
Poter,.Robertsc..4.4 eee 88 
Phosphatic Nodules .............. 26 


Physiographic Features........ 33 


INDEX 283 


Page 

RSTO TA ON Vos ee ee 2-10 

A eTTOLOW occ) eke 44, 83 
Pilot Knob: Madison Coun- 
ty, 32, 33; Montgomery 

County, 65 

Pe DerWenOs ee. TY 71, 206 

ilsmane MIR oot ee 103 


Pleistocene Period: Clays.... 193 
Plum Creek Substage, 21; 
Shale, 21, 53 


Pritt tea Salter... 8. ha. out 
Poputation. 22022 2! 209, 214, 230 
Poteoes ee 5 oe 120-123, 224 
IBOUET Ve ae 58, 198, 199 


Pottsville Formation, 12, 31, 
58, 67, 84, 94; Conglomer- 

ate, 14, 65 

Pouwliry. se 130-132, 172, 226 
Powell County, 1, 8, 22, 27, 
Bes So,, 09, 65, 69; 73, 76, 
80, 100, 102, 106, 108, 110, 
119, 129, 133, 166, 176, 183, 

199,212; 213, 214 


PEI ALION. © aioe 41-44 
Prehistorice People _........ 135-160 
Preston, Ore Banks................ a 
PREStOM “Sttion, —2 ot 23 
Progress Brick Company...... 198 
Putasicn COUNLY 22-5 2, 23, 28 
Ee Et Be Oe oe 7A) 
Ure g lets ee Se eee ee eee 67 
Arve SS WILCIN g) ete 61 
Quaternary Deposits ............ 2 
Ligeat hyn Se ee 32 
Railroads ..........4, 5, 188-191, 229 
ecpvie Mince: t2-2. 5 ee. 13, 7T4, 206 
Ravenna Oil & Products 

WG patiyne = fe 5 Se on te 
Recent Deposits -................... 2,5 
TECs6). 7 BA sd og eee eee eee 68 
RCC CUMECUV OTS oe ek on oy 4, 59 
Red River Iron Manufactur- 

Hae Slapsey op hah eee eee eee 80 
Red River Iron Works........ 80 
nacrarnson, Cz EH... 60, 65, 66 
123 (el ona7¢0016 eee ee at 201, 205 
RLV E Wy ALY ra Hag AEL 2.x -est a scecs et 177 
Ra Ce h t 5 ein 52, 54, 56, 58, 195 


Rivers: Of Knobs 2, 4-6, 
217; Influence of, 4, 5 
River Navigation ........ iy ahcare ea lbates 
Roads, 5, 7, 43, 175, 185-187, 
217, 227; Auto Roads, 186, 229 
Road Metal, 
29, 30, 60, 62, 64, 65, 66 
Ty ov bb evse 8 Yop a) er kes aeees tenear ae peeene em 4 


Page 

Rockeastle Conglomerate... 30 
Rockcastle County, 1, 8,-9, 
27, 28, 32, 49, 65, 66, 68, 
Yay (1, LOO 103.) 106) 1083 
DELO Ree TG pda SO mple Stele Ge 

129, 166) 176, 203) 214 

Rockeastle Freestone... 27, 66 


ROCKHOUSES He = eee eee 33) 
ROCK. RU eee eee ee een 63 
Rockvillewe4 =. tee eee 66 
UGS OR GU Dihee see oe eee oe 21,4579 


Rosewood Shale........ 5S; 193e 198 
Rowan County, 1, 4, 22, 27, 
52, 58, 59, 60; 66, 68 69, 70, 
100, 101, 103, 106, 108, 110, 
PAO OSG Gaul ooe 


193, 2138 

Rowan County Freestone 
COMPA yes. ee 66 
vores Gos Tr) Wee setae ee ee 63, 202 
Russell. County. 2, 25 
Rutherlord, Dome, 22s es {UL 
EUV Ope 8 ees eee oe Cod se 116 
Soe est ek et 92, 93, 220 
Saltiwisich Ass. ehh eee 2, 80 
SalpaRivera- +i). 222) eee 4 
Sahida. Limestone: 222 62 
Sand ates eee 60, 64, 219 
Sanitary Conditions -.......... ae 
SHA WsNHULS) Soe eee 102, 1038, 104 
pCchools..22-.2--. 176-179, 227, 228 
Scott ss banding 2 ee eee 80 
Sewer (Pipes e see 194 
Sellersburg Limestone ........ 24 

Settlement and  Develop- 
EDGRSNCY GN arte ees Sexe netee enn Ss 161-167 
SiraleraNe One eee ee 93 
Shevwiw Hine Winter eee 71 
SHeGp eas tee eters 129, 130, 226 
shelby City. \--re Bay Bie aerAy OX) 
Shelby Coun tys- ee ee 23 
Shepherdsville: =: 61, 93 


Silurian System, 2, 11, 14, 
21-23, 85, 87-90 
Silver Creek Limestone....24, 63 


SLM PSO COMME ye eer ene 28 
Slate Creek Furnace ............ 19) 
Smuttieedi, Warren see 14:3 
SST) OW ord coset ae ee ee eee 42 
Soils..25, 28, 43, 44, 45-52, 105, 218 
SS OUICT SC Ui eee eet a ee eee 29 
SOLSMUiiee= oe meee ee 118, 172, 224 
Southern Brick & Tile Com- 

TOE DOA AR es 5 OR a eee Mee Sh er 197 
SouthPark, Hill) 275 5, L065 
Space Relationship .............. 1,2 
Spence, Robert F. ....46, 114, 118 


284 INDEX 


Page Page 
CADE ON Cie Stee et ete 90 Trimble’ Gounty = ee 2, 23 
Slaton) eee ee Pe ti aR. EM Tucker Quarry = 43. 62 
Station Camp Creek....68, 71, 161 Unconformities........-..... Ble Bly ales 
Latistical hapless 231-266 Vaneebure, 1, 2; .6,- 24,526, 
Ste. Genevieve Limestone... 29 63, 64, 76,.77, 82, 188, 202, 203 
SCS ic OIE RE es Rae ees 61 Vegetation -........... 93-96, 220, 221 
St. Louis Limestone .......... 28, 29 Waco 4.2 eee 58, 198 
St. Matthews Produce Ex- Waco Pottery Company........ 193 
Chae ey eee ae oe 120, 122° Waco Substace,-- ae eal 
LOUIS) eee 5 Meee 35, 86, 42 Waldron Shale? 22) 2252 PMS 
RMSE NCA RCM OPATAGA one ee Ee 14-31 Wiarrens County = eae 28, 30 
Scructiret2 = ee Bye oes Warsaw Formation ....27, 28, 125 
TS OBNUN AME Ce Sse Soe ners NG UI Water Resources, 6, 81-92, 


Sunbury Shale, 
L222 Opps Os HOt O 


SUNSHINGr Eek tase eee 42 
DW LM GIR ee 3 soe rota emis 130, 226 
Taylor County ...2, Zo, 26) .61, 10 
Mem Perature st ewe eee ee 36-41 
KING Sy Gy, ees ee ee oe 182-184, 228 
Tertiary: Periods t= a3 
TTS @ Rar Or Kew wien tes) ae Se ees eae 70 


Timber, 46, 48, 49, 50, 93-96, 
100, 101-104, 220, 221 


iRheatre “Boats eee 203 
HOD ACT Ome aera 109, 119, 120, 224 
LPO pOSta ply.) me eeees, eee 6-10 
HOW vB GATG Nieves se = tees 63 
TD OSWiILSY 2) Saba nee oe Eee 201-204 
aA. GhOTS tise. os ce. OO oe 108 


Trails, 7, 161-164, 226; Auto 
Trails, 186 

Transportation .-........ 175, 185-191 

Trappist eonks. 22-0 soe 178 


220; Surface Water, 81-84; 
Ground Water, 84-86; Min- 
eral Water, 85-92; Water 
Supply for Farms, 174; 
Safeguards to Health, 82, 174 


Waverly Series........ 25-28, 84, 93 
Wayne County 2.) Vee ere) 
Waynesville Limestone ._.... 62 
Wealth 22423 Se 214, 215, 230 
Weir Oil -Sand <=: Sse 27 
Western Coal Field -......... 14, 67 
West: Point) 2200" eee anes 4, 58 
Wheat (Seek eee eee 115. ALG 
Wiihlinert  ii205. 5 ees ee nieve 
Wilderness Road .................. is 
Wildie Sandstone.......... 271, 28, 66 
Winchester 22. eee 205 
Windss «2.232 3D, 6G 
Wool 2. 2.3 ee eee 130 
Worthineton <3. 122 


Younes, (Bennett=.. L387, els 


nat 


is 


ao 
| 007 


INSERT BOOK 
NASTER CARD 
FACE UP IN 

FRONT SLOT 
OF SI. FUNC!HI 


UNIVERSITY OF ARIZO\ 


LIBRARY 


